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Addendum No. 1 
 
Date: June 29, 2016 
 
To:  A/E Firms   
 
From: Matthias Mueller – Project Manager, DFCM 
 
Reference: Archives Storage Vault Expansion-State Archives  
  Division of Facilities Construction and Management  
  DFCM Project No. 17138310 
 
Subject: Addendum No. 1 
 
Pages Addendum Cover Sheet 1 page 
 Bid Package 2 Documents 70 pages 
 Geotech Analysis 33 pages 
 Total 104 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.   
 
1.1 SCHEDULE:  There are no project schedule changes. 
 
 
1.2 GENERAL ITEMS:   

1.2.1 Question: Do the cover page, table of contents and tabs/dividers count toward the  
 50 page management plan and statement of qualification submittal 
 Answer: No 
 
1.2.2 As-Built Documents: At this time, DFCM is unable to locate the past project's as-

built documents in its archives.  However, DFCM did locate the pdf documents 
used for bid package 2 and they are attached.  The geotech analysis for the 
original Archives project is also attached.   

  NOTE: That although the bid package 2 and geotech documents are made  
  available, they are not made part of the Addendum, Solicitation, and the DFCM  
  Contract Documents.  AEs may use this information at their own risk; DFCM  
  does not warrant the bid package 2 and the geotech report and makes no guarantee 
  as to their accuracy.   
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June 16, 2003 
Job No. 3-817-004426 

State of Utah 
Division of Facilities Construction & Management 
4110 State Office Building 
Salt Lake City, Utah 84114 

Attention: Mr. Dave McKay 

Gentlemen: 

Re: Report 
Geotechnical Study 
Proposed Utah State Archives Building 
Approximately 375 Rio Grande Street (455 West) 
Salt Lake City, Utah 

1. INTRODUCTION 

1.1 GENERAL 

ame~ 

This report presents the results of our geotechnical study performed at the site of the proposed state 
archive building which is located at approximately 375 South Rio Grande Street (455 West) in Salt 
Lake City, Utah. The general location of the site with respect to major topographic features and 
existing facilities , as of 1998, is presented on Figure 1, Vicinity Map. A more detailed layout of the 
site showing existing and proposed facilities is presented on Figure 2 , Site Plan. Site-specific 
topography and the locations of the borings drilled in conjunction with this study are also presented 
on Figure 2. 

During the course of this study, many of the conclusions and recommendations summarized herein 
were transmitted to representatives of the design team. 

1.2 OBJECTIVES AND SCOPE 

The objectives and scope of our study were planned in discussions between representatives of the 
State of Utah Division of Facilities Construction & Management (DFCM), and Mr. Bill Gordon of 
AMEC Earth & Environmental, Inc. (AMEC). 

AMEC Earth & Environmental. Inc. 
4137 South 500 West 
Salt lake City, Utah 84123 
Tel: +1 (801) 266-0720 
Fax: +1 (801) 266-0727 www.amec.com 
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In general, the objectives of this study were to: 

amecfj 

1. Accurately define and evaluate the subsurface soil and groundwater conditions 
across the site. 

2. Provide appropriate foundation , earthwork, construction bracing, dewatering, and 
geoseismic parameters necessary for the design and construction of the proposed 
facility. 

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

1. A field program consisting of the logging and sampling of three 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 summary report. 

A detailed outline of our objectives and scope was presented in our proposal dated Apri l 24, 2003. 

1.3 AUTHORIZATION 

Authorization was provided verbally by Mr Dave McKay of DFCM. 

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, measured and projected groundwater conditions, and 
the layout and design data discussed in Section 2., 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, AMEC must be informed so that our recommendations can be 
reviewed and amended, if necessary. 

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

2. PROPOSED CONSTRUCTION 

2.1 GENERAL 

The overall archives building will consist of two primary components. First, will be the archive
storage area. The second will be an office and administrative area. During the course of this study, 
many different concepts with regard to these two components have and are still being considered. 
Our primary understanding of each of the two components is presented in the following paragraphs. 
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2.2 ARCHIVES-STORAGE STRUCTURE 

a me 

The archives-storage portion of the overall facility will occupy the southern portion of the footprint as 
shown on Figure 2. To contain the desired amount of storage, this portion of the structure will 
extend approximately 10 feet below existing grade and as much as 35 to 40 feet above existing 
grade. Below-grade portions of this structure will be of reinforced concrete construction. Above 
grade, it is anticipated that the perimeter shell will basically be of light steel-frame construction with 
stone, brick, or metal panel veneer. Structural loads associated with the walls and roof of the 
structure will be transmitted down through perimeter walls to the supporting foundation system. It is 
anticipated that these loads will be relatively light. 

Inside the archives building, three basic storage retrieval systems are being considered. One is a 
fully automated system which would have as many as seven tiers of storage. Each tier is defined as 
one level of bins. The other two systems are "man up" and "man down" s·emi-automated retrieval 
systems having maximum tier heights of four to six. A fourth storage concept utilizing standard 
storage shelves on three or four structural floor levels was also considered but does not appear to 
be a viable alternate. 

Discussions with representatives of SK DAIFUKU indicate that the maximum storage load in each 
tier (storage bin) will be 2,200 pounds. For the fully automated system, the base of the bin will have 
dimensions on the order of four-feet by five-feet. Therefore, for a seven-tier conceot, the equivalent 
uniform loading over a base floor slab area four-feet by five-feet would be 2~?~ ~. 7 . This calculates 
out to 770 pounds per square foot of storage area. This assumes that all of the bins will be ful l. 
Both automated and semi-automated systems will have two bins back to back w ith an aisle on each 
side of the two-bin back-to-back configuration. Projecting that two-thirds of the total area will then 
be fully loaded and one-third essentially non-loaded, the average uniform load imposed by a seven
tier system on the supporting mat-slab would be on the order of 516 pounds per square foot. The 
tabulation of the average uniform loads on top of the supporting mat-slab is as follows: 

NuryJb~r _. 
ot'Tier · 
($_Ins) · 

4 
5 
6 
7 

Ma~irn'um Imposed 
. Average Base -- Uniform Pressure 

Maxirntm1 Weighr _:. Are'a ofEach Under Each Btn 
--of.Eacn. Bin _- · Bjp Footpnn~ 

2,200 pounds 
2,200 pounds 
2,200 pounds 
2,200 pounds 

s· x 4' = 2ote 
5' X 4' = 20ff 
5' X 4' = 20ft2 

5' X 4' = 20ff 

440 psf 
550 psf 
660 psf 
770 psf 

Avera-ge Uniform 
Press•wre Imposed 

on Top of Matt-Slab 

295 
369 
442 
516 

It should be noted that the base area of each bin may vary somewhat between different systems, but 
will be approximately four by f ive feet. In addition, in our calculations, we have projected that all the 
bins will be fully loaded, that is, 2,200 pounds. This is conservative in that some of the bins may not 
be fully loaded. 
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If the standard conventional hand loading and unloading shelving system or structural floor slabs 
were to be used, the overall loading imposed upon supporting foundations would be significantly 
higher. 

2.3 OFFICE-ADMINISTRATION STRUCTURE 

This portion of the overall facility could consist of a two-level above-grade structure or a two-level 
above and one-level below-grade structure. If the below-grade concept is utilized, it will extend to a 
depth of approximately ten feet with the lower level matching the level of the archives structure. 
Below-grade portions of the structure will be of reinforced concrete construction. Above grade, we 
anticipate that the structure will be of light steel construction with brick or stone perimeter walls. 
Structurally supported floor slabs will be of light steel truss construction with a light-weight concrete 
topping four inches thick. 

In discussion with the project structural engineer, it was determined that for the two-le·vel building 
(with the lowest level at-grade) the maximum column and wall loads would be on the order of 
175 kips and 4 to 8 kips per lineal foot, respectively. For the three-level concept, including one level 
below grade, the maximum column and wall loads would be on the order of 300 kips and 6 to 8 kips 
per lineal foot, respectively. The above are real loads , that is, defined as the total of all dead plus 
frequently applied (reduced) live loads. · 

3. SITE INVESTIGATIONS 

3.1 FIELD PROGRAM 

In order to define and evaluate the subsurface soil and groundwater conditions at the site, 3 borings 
were drilled to depths ranging from 20.5 to 41.5 feet with a truck-mounted rig equipped with hollow
stem augers. Following the completion of the deepest boring, Boring 2, a shallow boring 
approximately 15 feet in depth was drilled approximately four feet away from the original boring in 
order to provide a means of monitoring possible presence of artesian water conditions. The 
locations of the borings are presented on Figure 2. 

The field portion of our study was under the direct control and continual superv1s1on 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 samples of the typical soil types were obtained for subsequent laboratory testing and 
examination. The soils were classified in the field based upon visual and textural examination. 
These classifications were later supplemented by subsequent inspection and testing in our 
laboratory. Detailed graphical representation of the subsurface conditions encountered is presented 
on Figures 3A through 3C, Log of Borings. Nomenclature used to describe the soii types is 
presented on Figure 4, Unified Soil Classification System. 

Following completion of drilling operations, including the shallow boring next to Boring 2, one and 
one-quarter-inch diameter slotted PVC pipe was installed in order to provide a means of monitoring 
the groundwater fluctuations. 
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3.2 LABORATORY TESTING 

3.2.1 General 

me~ 

In order to provide data necessary for our engineering analyses, a laboratory testing program was 
performed. The program included moisture and density tests, and consolidation tests. A description 
of the tests plus a summary of the test results are presented in the following sections. 

3.2.2 Moisture and Density Tests 

To aid in classifying the soils and to help correlate consolidation test data, moisture and density 
tests were performed on selected undisturbed samples. The results of these tests are presented to 
the left of the boring logs on Figures 3A through 3C. 

3.2.3 Consolidation Test 

To provide data necessary for our settlement analyses, a consolidation test was performed on each 
of five representative samples of the fine-grained cohesive soils encountered in the exploration 
borings. Results of these tests indicate that the soils to the depths of approximately ten feet are 
moderately over-consolidated. Below this depth, the soils are elastic and exhibit lower over
consolidation ratios. When loaded below the over-consolidation pressures, soils will exhibit relatively 
loW'to moderately low settlement characteristics. When the pre-consolidation pressures, however, 
are exceeded, the soils become highly compressible. 

4. SITE CONDITIONS 

4.1 SURFACE 

The site of the proposed building is presently occupied by an asphalt concrete-paved parking lot 
with adjoining landscaped areas. The site is bounded on the south by the Howells building; to the 
north by the old Rio Grande Depot; to the east by Rio Grande Street; and to the west by an older 
one-level building and some concrete walkways associated with the old railroad terminal. Around 
portions of the north, east, and south perimeter are some landscaped areas consisting of lawns and 
deciduous trees. 

The overall site slopes gently downward to the southeast with relief across the site being 
approximately two feet. 

4.2 SUBSURFACE SOIL AND GROUNDWATER CONDITIONS 

A subsurface sequence as defined by the borings was found to be relatively consistent. In Borings 1 
and 3, asphalt concrete four and five inches thick, respectively, was encountered. Underlying the 
asphalt concrete in Borings 1 and 3 and then starting at the ground surface in Boring 2, fill to total 
depths of four and one-half to ten feet were encountered. Fills to depths of approximately four and 
one-half feet consist of silty sand and gravel mixtures. With depth, the fills grade to silty clays with 
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trace to some sands and gravels and occasional pieces of debris. The granular soils are generally 
brown and medium dense. While the clayey soils are brown, dark gray, and gray, and mottled dark 
gray and gray. The fills are considered as non-engineered fills and will exhibit variable and in some 
cases very poor engineering characteristics. It is projected that the fills are associated with previous 
site grading and backfill in subsurface portions of buildings which previously occupied the site. 
Being in an urban area we would not. be surprised to encounter old foundations, floor slabs, or 
construction debris in some portions of the site in the near-surface sequence. 

The fills are, in turn, underlain by a layer of silty clay. The silty clc;~y is generally dark brown to dark 
gray at the surface and grades mottled brown and gray with depth. Also v.fith depth, the silty clay 
contains occasional to numerous seams and thin ; that is, up to one-eighth-inch thick;rayers of silts 
and silty fine sands. The· clays range from medium stiff to very soft and will exhibit mode(ate 
strength. The upper portion of the clay sequence is moderately over-consoiidated. With depth1 

however, the over-consolidation ratio decreases. When loaded below the preconsolidation 
pressure, these clays will exhibit moderate compressibility characteristics. When · the 
preconsolidation pressure is exceeded, the soils become extremely compressible. The clays at the 
borings extend to depths ranging from 12.5 to 17.5 feet. Underlying the clays, sequences consisting 
of alternating one up to six-inch layers of silty clays, clayey silts, silts. and silty fine sands were 
generally encountered. The cohesive soils within this sequence are generally medium stiff, while 
the granular soils are loose. These soils will exhibit moderate strength and compressibility 
characteristics. These sequences extend to depths of 20:5 feet in Borings 1 and 3, the depths 
penetrated, and to a depth of 21.0 feet in Boring 2. Beneath this sequence in Boring 2 and . . 
extending to a depth of 34.0 feet, a layer of soft to medium stiff silty .clay with occasional seams and 
up to one-half inch layers of silts and silty fine sands was encountered. These soils will exhibit 
moderate compressibility and strength characteristics under antiCipated loads. This clay sequence 
is, in turn. underlain by another sequence of alternating up to one-inch l<:wers of silty clays, fine 
sandy silts, and silty fine sands which extended to the depths penetrated, 41.5 feet. 

4.3 GROUNDWATER 

Immediately following drilling operations, one and one-quarter-inch diameter slotted PVC pipe was 
installed in each of the three primary borings. lri addition, a secondary boring, Boring 2A, was drilled 
approximately 4 feet from Boring 2 to a depth of 12 feet and PVC pipe installed. 

During a period of approximately two and one-half weeks following drilling, the levels were 
measured periodically. It was during this period that Salt Lake City was experiencing extremely 
heavy and continuous rain . The significant fluctuations monitored are not a true indication of true 
groundwater fluctuations but the effects of surface runoff to the boring possibly from drywall sumps 
in the areas of the PVC pipe, etc. The readings on May 21, 2003 appear to be stabilized and a true 
representation of the static water table at this time. No indications of artesian pressures from more 
granular soils in the deeper borings were measured. 
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A tabulation of the readings is as follows: 

.. , · · .· · 

Depth ofGrou,ridwater {feet} Borinq ' · . . 
. ·. ... 

05/05/63' 05107103 . 0.5/0.9/0~ .. No ·. 05/06/03 ,.._ 

B-1 13.5 10.1 10.4 8.0 
B-2 10.4 17.1 16.8 7.25 

B-2A 10+ 10+ 10+ 0 
8-3 13.3 7.1 7.5 10.25 

5. DISCUSSIONS AND RECOMMENDATIONS 

5.1 SUMMARY OF FINDINGS 

A,"·. 

me~ 

. 05/12/03 '05/2}/03 

8.0 11.1 
7.25 10.3 

0 8.7 
10.25 10.6 

The three geotechnical factors which will most effect design, construction and to some extent, long
term performance of the facility are: 

1. The non-engineered fills where were found to range from depth from four and one
half to nine feet at the boring locations. 

2. The soft compressible clays extending at the boring location to depths ranging from 
12.5 to 17.5 feet. 

3. A moderately high water table. 

The non-engineered fills will exhibit variable and in most cases very poor engineering characteristls 
and therefore must be removed from an area extending out at least three feet from the perimeter of 
the proposed structure. Considering the amount of fill which will need to be removed and the soft 
compressible clays underlying the fills we strongly recommend that the entire facility both the 
archives-storage structure and the office-administration structure be constructed with a below-grade 
level. 

Considering seasonal and longer-term groundwaterfluctuations, we recommend that a groundwater 
level nine feet below existing grade be utilized as the design water table. If the top of the lower-level 
slab associated with subgrade levels is established no more than seven feet below existing grade, 
then a perimeter foundation subdrain system will not be required. However! if the top of the lower 
level slab and/or mat foundation is established more than seven feet below grade it is a 
recommendation that a subdrain system be part of the overall design. If the top of the lower level 
slab is established in the range of seven to nine feet below grade the subdrain system will most 
likely only operate periodically. However, at greater depths near continuous operation of the 
subdrain system must be anticipated. 

Considering all of the above factors and the projected loads which will be imposed, it is our 
recommendation that both components of the structure be supported upon co ntinuous mat 
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foundations with the top of the mat/floor slab system being established in the range of eight to ten 
feet below existing grade. 

In the following sections, detailed discussions pertaining to the design water table, foundations, 
lateral resistance and pressure, floor slabs, dewatering systems, earthwork, pavements, and the 
geoseismic setting of the site are provided. 

5.2 DESIGN WATER TABLE 

During the late part of May 2003, a fairly stable groundwater table depth ranging from 10.3 to 
11 .1 feet below existing grade was measured. Considering seasonal and longer-term groundwater 
fluctuations, we recommend that a design water table of 9 feet below existing grade be utilized. lf 
the top of the lower level slab associated with proposed construction is established at least two feet 
above the design water table then a subsurface drain system will not be required. If established 
below seven feet, however, we do recommend that a specific subdrain system be installed. The 
extent of this system will be dependent upon the foundation system and the depth to which the top 
of the slab will be established. Cons-idering hydrostatic pressures, long-term dewatering rates, 
construction, we generally recommend that the top of the lower level slab be established generally 
no more than ten feet below existing grade. Deeper installations however can be utilized. 

5.3 FOUNDATIONS 

5.3.1 General 

In our analyses, we have reviewed the possibility of supporting the different components of the 
structure on continuous mat slabs and/or conventional spread and continuous wall foundations. 
Considering the loads and the compressible near-surface clays our analyses indicate that spread 
and continuous wall foundations should only be utilized for the two-level office-administration 
structure concept. That is a structure two levels in height with the lowest level established at or 
within a foot or two of existing grade. With this configuration, the structural loads will be moderate to 
moderately light. To control settlement the footings must be underlain by replacement granular fill. 

For the office-administrative structure three levels in height with the lower level being established 
approximately eight to ten feet below grade, it is our recommendation that a continuous mat 
foundation be used in order to control total and differential settlements. Similarly for the archives 
building, considering the moderately heavy floor loads , a structural mat will be required. B~cause of 
differing elastic movements of the mats supporting the office administrative building and the 
archives portion of the building, we recommend a structural joint be constructed between these two 
structures . 

In order to provide a stable working mat and to provide for an under mat/slab dewatering system, 
approximately two to two and one-half feet of over-excavation will be required beneath the base of 
the mat systems. This over-excavation would be backfi lled with select coarse granular fills. 
Discussions and recommendations and parameters for both spread and continuous wall foundations 
and mat foundations are presented in the following sections . 
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5.4 SPREAD AND CONTINUOUS WALL FOUNDATIONS 

mecP 

Spread and continuous wall foundations may only be utilized to support the relatively light projected 
loads associated with the two-level office administration structure with the lower level being 
established at or within a foot or so of existing grade. Even so, the footings must be underlain by 
significant amounts of select granular structural fill in order to control total and differential 
settlements. Appropriate design parameters are as follows: 

Minimum Recommended Depth of Embedment for 
Frost Protection 

Minimum Recommended Depth of Embedment for 
Non-frost Conditions 

Recommended Minimum Width for Continuous 
Wall Footings 

Minimum Recommended Width for Isolated Spread 
Footings 

Recommended Net Bearing Pressure for Real 
Load Conditions 

Bearing Pressure Increase 
for Seismic Loading 

- 30inches 

- 15inches 

• 18 inches 

- 24 inches 

- 2,500 pounds 
per square foot* 

- 50 percent 

* This assumes that all footings will be underlain by a minimum of 18 inches of granular 
structural fill. 

The term "net bearing pressure" refers to the pressure imposed by the portion of the structure 
located above lowest adjacent final grade. Therefore, the weight of the footing and backfill to lowest 
adjacent final grade need not be considered. Real loads are defined as the total of all dead plus 
frequently applied live loads. Total load includes all dead and live loads, including seismic and wind. 

5.4.1 Installation 

Under no circumstances should the footings be underlain by non-engineered fills, sod, rubbish, 
construction debris , frozen soils, or other deleterious materials. If the granular replacement fill 
beneath the footings becomes loose or disturbed, it must be recompacted before the footings are 
poured. The width of the replacement fill should be equal to the width of the footing plus one foot for 
each foot of fill thickness. 
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5.4.2 Settlements 
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Settlement of foundations designed and installed in accordance with the above parameters and 
supporting anticipated loadings for the two-level office administration structure concept are as 
follows : 

Minimum Thickness Ultimate 
of Replacement Settlement in 

Footing Type Load Granularfill · ·•Inches 

Spread 1 00 to 125 kips 1.5 ~± 

126 to 175 kips 2.5 ~± 

176 to 225 kips 3.0 ~± 

Wall 4 kips/ft 1.5 %to% 
6 kips/ft 1.5 %± 

Settlement will occur rapidly with 50 to 60 percent of the ultimate settlement occurring during 
construction. 

5.4.3 Continuous Mat 

5.4.3.1 Design Data 

As previously discussed, it is our opinion that continuous mats would be the most cost effective 
foundation solution to support the archives-storage and three-level .off-administration structures. The 
base of the mat would be established upon a "working mat" of replacement granular fi ll. This layer 
of fill would be at least two feet thick with the upper portion possibly being utilized as a below-mat 
slab subdrain system. The primary purpose of the gravel is to provide a "working mat" since the 
base of the excavation will be below the water table and into soils which are very easily disturbed . In 
our analysis we have projected that the top of the mat systems will be established nine to ten feet 
below existing grade and that the mat will be approximately two and one-half feet thick. In the 
archives building, the top of the mat may be the top of the working floor slab. In the office
administration area building, it may be desirable to establish a four-inch concrete slab over 
approximately 12 inches of granular fill over the top of the mat, thus facilitating the installation of 
utilities . These variations do affect the loadings imposed by the mat; therefore. as soon as the 
concept is finalized , we do need to be provided with this information so that final check calculations 
can be performed. 

The average uniform load imposed on top of the mat foundations due to the structural components, 
storage rack systems, etc. in all cases will be less then the unit weight of the soil removed from the 
mass excavation provided that the top of the mat slab is established at least nine feet below existing 
grade. Therefore, settlements associated with the loading of the mat foundations will be elastic and 
occur very quickly. 
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5.4.3.2lnstallation 
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As previously discussed, we recommend that a minimum two foot thick layer of replacement 
granular fill be placed beneath the mat in order to provide a working mat and in some cases 
components for a below slab subdrain system. 

The initial18-inch lift of replacement fill should consist of a mixture of clean coarse gravel to cobble
sized materials having a maximum particle size generally not exceeding eight inches. the upper 
portion of the replacement fill should consist of three-quarter to one and one-half-inch minus clean 
gap-graded crushed gravel which will provide a smoother working surface for the mat and which can 
also act as the below-slab portion of the subdrain system. The gravel"working mat" must extend 
the minimum of two feet beyond the perimeter of the proposed mat foundations. · 

5.4.4 Settlements 

Settlements of continuous mats, various configurations, sizes, and imposed pressures are tabulated 
below: 

(1) 

(2) 

(3) 

(4) 

.· . ·'·· 

.Mat ·Size ~Imposed .:Pressure 

52 X 156 (1
) 

52 X 156 
90 X 180 (4) 

Typical archives-storage mat. 
Maximum anticipated load. 
Dead load only. 

950 (2) 

500 (3) 

950 (2) 

· Prc:>rected U'lt1rnate Settlement 
Beneath Center of Mat 

(Inches) 

1 "Y4 to 1 % 
~toYs 

1 % to 1% 

Combined mats (archives-storage and office-administration). 

The settlement quoted above are at the center of the mat. Settlement at the edges should be on the 
order of 50 to 60 percent of the center settlement. Settlements 30 feet away should be 
approximately 20 to 25 percent of the center settlement. Therefore, at the north end of the Howell 
building, an areal settlement with a very low angle of distortion on the order of one-quarter to three
eighths of an inch should occur. This should not impose significant distress to the structure 
because of the low angle of distortion. 

As can be seen approximately 50 to 60 percent of the settlement should occur during construction 
and is related to the dead load of the foundation and structure. Live loads should impose an 
additional three-eighth to five-eighths of an inch settlement. 

All settlementswill be elastic and should generally occur within a week or so after full application of 
loads. 
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5.4.4.1 Modular Subgrade Reaction 

m 

The clays at the base of the mat foundation have an uncorrected modulus of subgrade reaction on 
the order of 75 pounds per cubic inch. When correcting from the size and configuration of the mats, 
the design value drops to two to three pounds per cubic inch. 

5.5 LATERAL RESISTANCE 

Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the 
development of passive earth pressures and friction between the base of the footings and the 
supporting soils. In determining frictional resistance, a coefficient of 0.45 should be utilized. 
Passive resistance provided by properly placed and compacted granular structural fill above the 
water table may be considered equivalent to a fluid with a density of 300 pounds per cubic foot. 
Below the water table, this granular soil should be considered equivalent to a fluid with a density of 
150 pounds per cubic foot. 

A combination of passive earth resistance and friction may be utilized provided that the friction 
component ofthe total is divided by 1.5. 

5.6 LATERAL EARTH PRESSURES 

The wall that will rotate away from fill will be in an active earth pressure state. If the walls are 
laterally braced before backfilling, the walls will be in an at-rest earth pressure state . 

To limit lateral earth pressures on the subgrade walls, we recommend that the backfill zone four-feet 
wide, placed immediately behind the walls consist of a select "free-draining" crushed angular gravel. 
The remainder of the backfill if supporting settlement critical facilities should consist of bank-run 
sands and gravels. 

To limit lateral earth pressures due to compaction, it is essential that this select wall backfill zone be 
compacted in thin lifts of six inches or less by running hand-operated flat-plate vibratory compactor 
over the surface continuously at least three times. Compaction of each loose lift should begin at the 
back of the wall and proceed away from the back of the wall. The compactor equipment pattern 
should be parallel to the wall. 

In evaluating active and at-rest lateral earth pressure parameters, we have projected that the select 
backfill materia l behind the walls will control and have assigned that backfill material a moist unit 
weight of 130 pounds per cubic foot and an internal friction angle of 38 degrees. In eva lUating 
passive lateral earth pressure parameters, we have projected that the soils controlling passive 
resistance will also consist of granular backfill. Accordingly, we have assigned the resisting soils a 
moist unit weight of 130 pounds per cubic foot and an intemaf friction angle of 34 degrees. 

The table on the next page lists the lateral earth pressure criteria for both static and seismic 
conditions. The seismic lateral earth pressures are based on an accelerations equal to two-thirds of 
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the 2 percent in 50-year event. These horizontal coefficients include amplification for a Site 
Class "D" soil profi le. 

Equivalent Fluid Density (?cf) 
Based on Mapped USGS Acceleration Values 

Load Condition Static IBC Event 131 

Active (free to rotate) 31 44(1) 

99(1) 

505(4 ) 

At-Rest (restrained) 45 

Passive 

(1) 

(2) 

(3) 

{4) 

Seismic value only. In addition to static values. See fo llowing discussions. 

This is the ultimate passive resistance. Recommend that a factor of safety of at least 
1.5 be applied. This will reduce the lateral movement required to develop the 
resistance 
Two-third of 2 percent in 50-year event. 

Ultimate passive resistance. 

It must be reiterated that the lateral earth pressure criteria provided in the preceding tables do not 
include compaction induced horizontal stresses. These criteria apply only for materials meeting the 
requirements of this report, and which are placed and compacted as described in this section. If 
materials other than those described above are used as backfill immediately adjacent to the 
abutments· or other retaining walls, or the backfill materials are placed and compacted differently 
than recommended herein, the above equivalent fl uid densities must be modified. 

It should be noted that the equivalent fluid density values provided above are based on the 
assumption that the backfill materials will not become saturated. The equivalent fluid density values 
may be decreased by 50 percent if the backfill becomes saturated. However, full hydrostatic water 
pressures will have to be included, and hydro-dynamic pressures may need to be considered. 

In determining the lateral earth pressures acting on retaining walls, we recommend the following 
approaches: 

Active and At-rest Conditions 

1. Static active and at-rest earth pressures alone are determined using the above static 
equivalent fluid density value and are applied using a triangular distribution that 
increases with depth below top of wall. The total static active force is applied at a 
point located one-third of the height of the soil retained above the base of the wall. 

2. Seismic active and at-rest earth pressures alone are applied using an "inverted" 
triangular distribution that decreases with depth below the top of the wall. The tota l 
seismic active force is applied at a point above the base of the wall equivalent to six
tenths the height of the retained soil. 
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3. The total active and at-rest seismic earth pressure is the sum :nation of the static and 

seismic components . 

Passive Condition 

The passive pressure provided above may be used in sizing thrust blocks backfilled with 
select granular soil. If poured neat into bedrock at lateral pressure of 3,500 pounds per 
square foot may be used. 

5. 7 EARTHWORK 

5.7 .1 Site Preparation 

Site preparation will consist of the removal of existing asphalt concrete, curbs and gutters, and 
landscaping, followed by the abandonment and/or relocation of subsurface utilities. In landscaping 
areas, the depth of topsoil is projected to be on the order of four to five inches. Asphalt thickness 
from the boring logs were on the order of four to five inches. Surface vegetation and other 
deleterious materials should be removed from the site. Topsoil, although unsuitable for utilization as· 
structural fill, may be stockpiled for subsequent landscaping purposes. Broken-up asphalt and 
immediately underlying coarser suitable granular soils may be stockpiled and ultimately incorporated 
into the granular "working mat" required under the concrete structural mat. Following the above 
operations, mass excavation may be initiated. 

5.7.2 Excavations 

Temporary construction excavations through cohesive soi ls above or below the water not exceeding 
four feet in depth may be constructed with near-vertical sideslopes. Deeper excavations through 
the cohesive soils above or below the water table not exceeding eight feet can generally be 
constructed with sideslopes no steeper than one-half horizontal to one vertical. Deeper excavation 
up to approximately 10 to 12 feet in predominantly cohesive soils above or below the water table 
should be constructed with sideslopes no steeper than three-quarters horizontal to ·one vertical. If 
extensive zones of debris or clean granular soils, especially if saturated, are encountered, 
significantly flatter sideslopes will be required. 

All indications are that the excavation sides lopes can be constructed unbraced and not interfere with 
adjoining facilities. 

We do anticipate that a significant amount of non-engineered fill will be encountered in the 
excavations. In addition, some buried old foundations, floor slabs, or building debris must be 
anticipated. 

All excavations must be inspected periodically by qualified personnel. If any signs of instability are 
noted, immediate remedial action must be initiated. 
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5.7.3 Structural Fill 

am 

Structural fill will be required as the "working mat" beneath the base of the mat foundations, as 
replacement fill below footings, and as backfill over foundations and utilities. r=or the "working mat" 
below the structural mat foundation and/or to stabilize soft subgrade, we recommend that a mixture 
of clean coarse gravels and cobbles be utilized. The material should have gradation sizes ranging 
generally from .one and one-half to possibly as much as six to eight inches. Occasional particles up 
to ten inches are acceptable. Overlying these coarse gravels and cobbles, either bank-run sands 
and gravels or clean gap-graded one to one and one-half-inch clean gap-graded angular gravels 
may be utilized. We recommend that the clean gravels be utilized if the fill is placed near the water 
table. They may be placed directly upon the underlying coarser materials and brought up to 
proposed foundation grade. They should be placed in lifts not exceeding 12 inches with each lift 
being compacted procedurally by running a flat-plate or smooth-drum vibratory compactor over the 
surface continuously at least three times. 

Where the backfill will be placed above the water table, bank-run sands and gravels may be placed 
over the underlying coarse gravels and cobbles, however, the first lift of the coarse gravels and 
cobbles must be thoroughly worked into the voids of the underlying materials so that long-term 
infiltration and subsidence does occur. 

In order to reduce lateral pressures on the subgrade walls, to aid in controlling ultimate surface 
settlements, and to act as a chimney drain for a subdrain system, we recommend that the backfill 
around the outside perimeter of the subgrade walls to a minimum distance of four feet consist of a 
clean gap-graded gravel having particle sizes anywhere from the range of three-quarter to one-half 
inche.s. The gravel should be crushed; that is, angular. Backfill beyond this zone may consist of 
bank-run sands and gravels having a maximum particle size of four inches and generally containing 
no more than 15 percent fines; that is, material passing the No. 200 sieve. Gravel and the bank-run 
materials should be separated with a geotextile fabric so that the finer-grained granular soils do not 
wash into the open graded gravels. 

5.7.4 Fill Placement and Compaction 

Structural fill should only be placed upon undisturbed natural soils. We strongly recommend that the 
mass excavations and excavation for footings and utilities be accomplished utilizing a backhoe with 
a smooth-lip bucket in order to reduce soil disturbance. 

Coarse gravel and cobble should be end-dumped, spread to a maximum loose lift thickness of 
15 inches, with each lift then being compacted by dropping a backhoe bucket uniformly over the 
surface continuously at least three times. "Free-draining" open graded gravels should be similarly 
placed and compacted. These materials should be placed in lifts not exceeding 12 inches in loose 
lift thickness With each lift being compacted by running a flat-plate or smooth-drum vibratory 
compactor over the surface continuously at least three times. Bank-run sands ar~d gravels, if 
utilized, should be placed in lifts not exceeding eight inches in loose lift thickness and should be 
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compacted to at least 95 percent-of the maximum dry density as determined bytheAASHT01 T-180 
(ASTM2 D-1557) compaction criteria. 

5.8 SUBDRAINS 

If the top of the lower level slab of any of the structures will extend more than seven feet below 
existing grade, we recommend that a perimeter foundation system be util:zed. The foundation 
system drain should consist of a minimum six-inch diameter slotted or perf ora ted pipe encased in a 
"free-draining" granular material, such as "pea" gravel or three-quarter to one-inch minus clean gap
graded gravel. The invert of the perimeter subdrain pipe should extend at least 24 inches below the 
top of the lowest adjacent slab. The gravel around the pipe should extend two inches laterally and 
below and continuous upward at least six inches above the top of the lowest adjacent slab. The 
gravel should be separated from the natural soils and/or backfill with a geotextile fabric, such as 
Mirafi 140N or equivalent. The slope of the subdrain should be at least 0.25 to a sump located 
preferably outside the perimeter of the building . The sump should have dual chambers and 
-altern-ating pumps. 

Extending up from the top of the perimeter subdrain to within two feet of final drain should be a 
chimney drain. The four-foot width of "free-draining" gravels as previously discussed will satisfy this 
requirement. Considering the utilization of the below-grade levels, we strongly recommend that the 
outside subgrade wall and the top of the foundations extending out to the edge be waterproofed 
before the subdrain system is installed. 

To reduce the moisture infiltration of groundwater up through the mat foundation, we strongly 
recommend that the mat be continuously underlain by at least six inches of "free-draining" gravels. 
The gravel should be continuous and slope out towards the outside perimeter of the foundation 
system. Gravels can then connect to the perimeter foundation subdrain system. In this case, the 
perimeter foundation subdrain system will have to be established more than two feet below the top 
of the lowest adjacent slab in order to collect waters within the gravels underlying the mat system. 

At this time we anticipate that the volume of water flow into the sump system if the top of the mat 
established approximately nine feet should not be excessive, will be on the order of five to ten 
gallons per minute. This quantity, however, can be readily checked during excavation operations . 
More specifically, the pumping rates to keep the base of the mass excavation dry during the deeper 
excavation should be monitored to see how it matches the projected dewatering system rates. 

5.~ PAVEMENTS 
t 

Pavements around the perimeter of the structure will be subjected to traffic ranging from a light 
volume of automobiles and occasional light-weight trucks in parking areas to roadways where the 
traffic will be moderately light consisting of automobiles to occasional medium- to heavy-weight 

2 
American Association of State Highway and Transportation Officials 
American Society for Testing and Materials 
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trucks. With this anticipated traffic and projected subgrade conditions, we recommend the following 
pavement sections: 

Parking Areas 

(Light Volume of Automobiles and Light Trucks, 
Occasional Medium-Weight Trucks, 

and No Heavy-Weight Trucks) 

2.5 inches Asphalt concrete 

7.0 inches Granular base 

Over Properly prepared subgrade 

Roadway Areas 

(Moderately Light Volume of Automobiles and Light Trucks, 
Light Volume of Medium-Weight Trucks, 
and Occasional Heavy-Weight Trucks) 

3.0 inches Asphalt concrete 

8.0 inches Granular base 

Over Properly prepared subgrade 

Subgrade in this case can consist of granular structura l fill and/or properly prepared existing fills. 
Preparation of existing fill should consist of proofrolling the surface continuously at least three times. 
If any soft or otherwise unsuitable soil zones are encountered, they must be removed and replaced 
with compacted granular fill to a maximum depth of two feet. 

In loading/unloading dock areas and areas of dumpster, we recommend that a minimum six and 
one-half-inch non-reinforced Portland cement concrete slab over four inches of base coarse 
material over properly prepared subgrade be utilized. Construction of the rigid pavement should be 
in sections 1 0 to 12 feet in width with construction or expansion joints or one-quarter depth saw-cuts 
on no more than 12-foot centers. Saw-cuts must be completed within 24 hours of the "initial set" of 
the concrete and should be performed under the direction of the concrete paving contractor. The 
concrete should have a minimum 28-day unconfined compressive strength of 4,000 pounds per 
square inch and contain 6 percent ±1 percent air-entrainment. 
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5.10 GEOSEISMIC SETTING 

5.1 0.1 General 

In early 2002, Utah adopted the International Building Code (IBC) 2000. The IBC 2000 code 
determines the seismic hazard for a site based upon regional mapping of bedrock accelerations 
prepared by the United States Geologic Survey (USGS) and the soil site class (formerly soil profile 
type). The USGS values are presented on maps incorporated into the IBC code and are also 
available based on latitude and longitude coordinates (grid points). In comparison, the former USC 
(Uniform Building Code) generally placed the entire Wasatch front into a single seismic zone 
(Seismic Zone 3). 

The structure must be designed in accordance with the procedure presented in Chapter 16 of the 
IBC 2000 edition. 

5.1 0.2 Faulting 

Based on our review of available literature, no active faults pass through or immediately adjacent to 
the site. The nearest known active fault is the north-south running Warm Springs fault. The nearest 
inferred projection is 2,600 feet to the east. 

5.1 0.3 Liquefaction 

The predominant soils to a depth of 41.5 feet are fine-grained and not susceptible to liquefaction, 
even dui-ing a major seismic event. Some of the thin (up to six-inch) layers of saturated sand could 
liquefy. Because of their confinement and limited thickness, the supporting foundations should not 
be significantly affected. 

5.1 0.4 Soil Class 

For dynamic structural analysis, the Site Class "0" as defined in Table 1615.1.1, Site Class 
Definiti on of the 2000 IBC can be utilized. 

5.1 0.5 Ground Motion 

The United States Geologic Survey (USGS), through the National Earthquake Hazards Reduction 
Program (NEHRP, 1997), has evaluated and mapped the general seismic characteristics of the 
conterminous United States, particularly the western United States. The NEHRP ground motion 
data are probabilistic peak horizontal ground accelerations associated with points mapped on a grid 
system. The ground motion data for a site can be determined based on the latitude and longitude 
coordinates of the site. The acceleration values apply to the dense soi l to rock boundary between 
Site Classes "8" and "C" (Site Class B-C Boundary), as defined by NEHRP 1997. 

The coordinates of the site are 40.762 degrees north latitude and 111.904 degrees west (negative) 
longitude. The ground motion va lues for the USGS grid point closest to the site location are 
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summarized in the following table. The ground motion va lues in the table incorporate soil 
amplification factors for a Site Class "D" soil profile. 

Acceleration 
Criteria 

PGA* (g) 

0.2 sec SA** (g) 

1.0 sec SA** (g) 

Probabilistic Peak Horizontal Ground Accelerations (percent g) 
Mapped USGS Values With Soil Amplification 

2% in 50 yr Event 
(2475-yr return period) 

0.699 

1.747 

1.142 

* PGA - Peak Ground Acceleration (horizontal) 

""*SA- Spectral Acceleration (for response spectrum) 

IBC 2000 designs are based upon two-third of the volume presented above for the 2 percent in 
50-year event. 

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

Respectfully submitted, 

;;;;:;;; ;/fntal, Inc. 
William J . Gordon, State of Utah No. 146417 
Professional Engineer 

WJG:ka/sn 

Encl. Figure 1, 
Figure 2, 
Figures 3A 
Figure Ll. ., 

Vicinity Map 
Site Plan 
through 3C, Log of Borings 
Unified Soil Classification System 

Addressee (3) 
c: Mr. Allen Roberts (2) 

Cooper- Roberts- Simonsen Architects 
700 North 200 West 
Salt Lake City, Utah 841 03 

Mr. Steve Judd (1) 
ASS Consulting 
31 0 South Main Street , Suite 300 
Salt Lake City, Utah 84101 
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LOG OF TEST BORING NO. B-1 

PROJECT Utah State Archive Building 
Aprox. 375 South Rio Grande St. , SLC, UT 

JOB NO 3-817-004426 DATE 05-05-03 
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GROUNDWATER SAMPLE TYPE 
HOUR DATE 
* 05-05-03 

05-21 -03 

A - Auger cutt i"ngs 
s - 2" 0.0 . 1.38" I. D. tube sample. 
u - 311 0. 0 . 2.4211 J.D. tube sample. 
T . 3" 0.0 . th i n- ~o~a ll ed Shelby tube. 
D - 3 1/4 11 0.0 . 2.42" 1.0. t ube sample. 
C · Ca li fornia Spl it Spoon Sample 

CME 550 
3-314" ID Hollow-Stem Auger 

VISUAL CLASSI FICATION 

4" ASPHALT CONCRETE 
SILTY FINE TO COARSE SAND 
with some fine gravel; brown, FrLL 

SILTY CLAY with some fine to 
coarse sand with trace fine and 
coarse gravel; dark brown with 
occasional brown mottles, FILL 

SILTY CLAY; dark brown 

grades mottled brown and gray 
and with occasional seams of · 
silt and silty fine sand 

ALTERNATING UP TO 1" 
LAYERS OF SILTY CLAY, 
CLAYEY SILT, SILT, AND SILTY 
FINE SAND; gray 

Stopped drilling at J 9 .0 ' . 

Stopped sampling at 20.5 ' . 

Installed 1-114" diameter slotted 
PVC pipe to 20.0'. 

* Not stabilized. 

FIGURE 3A 
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LOG OF TEST BORING NO. B-1 
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JOB NO 3-817-004426 DATE 05-05-03 
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GROUND\.JATER SAMPLE TYPE 
HOUR DATE 

* 05-05-03 
05-21-03 

A · Auger cutti ngs 
S • 2" O.D. 1 .38" I .D. t ube sampl e . 
u - 3" 0.0 . 2.42" 1.0 . tube sampl e. 
T 3" 0.0. thin-walled Shelby t ube. 
D • 3 1/4" 0.0. 2. 42" 1.0. tube sampl e. 
C • Ca l ifornia Spli t Spoon Sampl e 

CME 550 
3-3/4" ID H o llow-Stem Auger 

VISUAL CLASSIFICATION 

The discussion in the text under the 
section titled, SUB SURF ACE 
CONDITIONS , is necessary to a 
proper understanding of the nature 
of the subsurface materials. 

FIGURE 3A 
(can't) 
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u - 3" O. D. 2. 42" J.D. t ube samp l e . ! 10.3 05-21-03 T • 3" o .D. thin-walled Shelby tube. 
D - 3 1/4 " O.D . 2.42" J. D. tube samp l e. 
C · Cali fornia Spli t Spoon Sample 

CME550 
3-3/4" ID Hollow-Stem Auaer 

VISUAL CLASSIFI CATION 

Sll..TY FINE TO COARSE SAND 
AND FINE TO COARSE GRAVEL; 
dark brov.·n , FILL 

SILTY FINE SAND/SILTY CLAY 
with some sand and trace fine 
gravel; mottled dark gray and gray, 
FILL 

SILTY CLAY; dark gray 

grades mottled brown and gray 
and with occasional seams of silt 
and silty fine sand 

ALTERNATING UP TO 6" 
LAYERS OF SILTY CLAY, 
CLAYEY SlLT, SILT, AND SILTY 
FINE SAND; gray ish-brown 

SILTY CLAY with occasional seams 
and up to l/2" layers of silt and 
silty fine sand; gray 

FIGURE 38 
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Page 2 of 3 
PROJECT 

JOB NO 

Utah State Archive Building 
Aprox. 375 South Rio Grande St., SLC, UT LOG OF TEST BORING NO. B-2 

..c ..,_ +-
a. QJ 
QJCW 

0 ·-U.. 

25 

30 

35 

40 

45 

50 

3-817-004426 DATE 05-05-03 
cw 

IJIO(.) 
::1·-C 
0+- fll 
::1 fll+' 
CLIJI 

0-+-o-
+-QJ(/l 
ccw 
ower 

UO...C"'l 

DEPTH 
10.4 
10.3 

w (_ :::n RIG TYPE a. +-(S) w +- +- <;-+-- :::n OC"'l-E 0- 0 o.c I BORING TYPE 
Ill 1- 0 -E VlLO ClJ m 0-

SUR FACE ELEVO u 4- .r'llfll CW4- (.+-of-o- -a '+ 0- QJ ClJ '-.04-..C QJQ. ::1CCQJ ClJ o-C DATUM ..c - - 1,/l-1 0 0 +- QJ Ql::I 0- VlO 
a. 0. a. 3 QJQ. ·0- 111+- u 4-- lflo-
tUO> E E Q(S) QJ 0 :::Jll.ll.O o-C LJl 0-·-rtl+-
(_Q Ill Ill -~(_(... L.O ::1 0 0 Q/L CO-Ill REMARKS 

(.!)_J (f) (f) C0..-1<+-'"0 o-u :E:ua.o :J(f)U U 

% ·:..; D 3 83 37.R .·· ···; .. ,• 

~ 
.. : ... .. 

0.; 

/')/ 

% 0 //~ 
% ~ ·-:..( D 9 medl unt stiff .- ···, 

~ 
..... 

.. o 

>.( 

~ ~ ~ 
~ 

CLI saturated 
MLI medium stiff, 

-...•. ·· ID 12 SM loose /;~ ::: ... > 

% : : ~:~?' »/ 
% % ~ /~ 
~ ;~ 'o ::..; :., D 5 

% ::0{ 

/ > ·:=( 

t 
T 

I 

GROUNDWATER SAMPLE TY PE 
HOUR DATE 

* 05-05-03 
05-21-03 

A - Auger cuttings 
s - 2" O.D . 1 .38" !.D. tube sample. 
U - 3" D.O. 2.42" I .D. tube sample. 
T - 3" O.D. th in-wa l led She l by tube . 
D - 3 1/4" 0 .0. 2.42" I .D . tube sampl e . 
C - Ca li forni a Split Spoon Samp le 

CME 550 
3-3/4" ID Hollow-Stem Auger 

VISUAL CLASSIFICATION 

grades gray ill color 

ALTERNATING UPTO 1R 
LAYERS OF SILTY CLAY, FINE 
SANDY SILT, AND SILTY FINE 
SAND; gray to brown and gray 

Stopped drilling at 4000'. 

Stopped sampling at 41.5' 0 

Installed 1-114" diameter slotted 
PVCpipeto 1700' . 

Offset boring 1000' and installed 
1-1/4" diameter slot_ted PVC p ipe to 
1000' 0 

* Not s tabilized. 

FIGURE 38 
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Page 3 of 3 PROJECT Utah State Archive Building 
Aprox. 375 South Rio Grande St. , SLC , UT LOG OF TEST BORING NO. B-2 

JOB NO 3-817-004426 DATE 05-05-03 

.c 
+- +-
0.. Q) 
QJ C QJ 
0 ·-IJ.. 

50 

55 

60 

65 

70 

75 
'--

sz 
:t 

CQJ 
\1\0(.) 
:::l·-C 
0+10 
:::l ctl-+-
C L\1\ 

·- +-·-
+- Q/ 1}) 
CC QJ 
OQJ~ 

U O... (") 

DEPTH 
10.4 
10.3 

(!) L :n RI G TYPE 
0.. -t-CS) (!) + + '+-+ - :n 0\?- E ·- 0 o.c I BOR ING TYPE 

(!! I- 0 -E V'IL O Q) Ol ·-
(.) '+-•ftl rrl CW'+- L -+-+-·- lJ '+- SUR FACE ELEV. 
·- Q) Q) '-. ..0'+-.C ruo.. :::l C C Cll Q) ·-C DATUM .c - - 1/1- 1 0 (.) +- Q.l QJ::I ·- \11 0 
0.. 0.. 0.. 3 QJO.. ··- \1\ +- (.) '+-- 1/1·-
m Ol E E OCSl Q) 0 J)i/1.0 ·- C L :Jl ·- ·- tO+-
L O tO ltl -qLL L..O ::! OOQJL c o- ro REMARKS 

(.!)_I (/) (/) CO..-t '+-"0 Cl- U :E: U O...Cl ::::l(I)U U 

R OW TE G OUN A R SAMPLE TYPE 
HOUR DATE A - Auger cuttings 

* 05-05-03 S - 2" 0 .0 . 1.38" !.D. t ube samj:5l e . 
U - 3" D. O. 2 .42" J . D. t ube sample . 
T - 3" O.D. t hin-wa l led She lby t ube. 05-21-03 
D - 3 1!4" o.o . 2 .42" !.D. t ube sampl e . 
c - Ca l iforni a Split Spbon Sampl e 

CME 550 
3-3/4" ID Hollow-St em Auger 

VISUAL CLASSIFICATION 

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

FIGURE 38 

a~~& 



Page 1 of 2 
PROJECT 

JOB NO 

Utah State Archive Building 
Aprox. 375 South Rio Grande St., SLC, UT LOG OF TEST BORING NO. B-3 

.c 
+- +-
Q. (lJ 
Q!CQ.I 

0 ·- LL. 

0 

5 

10 
~ 

¥ 

15 

20 

25 
L---

g 
! 

- -3 817-004426 DATE 05 05-03 
C llJ 

11\0U 
:! ·-C 
0 +- rtl 
:!Ill+-
CL ifl 
·-+-·-
+-!IJI!l 
CCQJ 
owe:: 
ua..M 

DEPTH 
13.3 
10.6 

Q) '- :n RIG TYPE 
Q. +-(S) llJ +- +- '+-+-- :n 0<")- E ·- 0 o.c I BORING TY PE 

Ill 1- 0 -E 11\ LO QJ m ·-
SURFACE ELEV. u 4- dlltU CQ)'+- L +-+·- '0 4-

·- QJ llJ '\. .0'+-.C QJ Q. :!C C Q) Qj ·-C DATUM .c - - lfl-1 0 u +- QJ QJ:I ·- 11\ 0 
ll. Q. Q. 3 QjQ. ··- Ill+- u '+--Ill·-
10 0> E E QCS) QJ 0 Jl (ll.Q ·- c '- :n ·- ·-10+-

REMARKS L O Ill Ill -oq- L. L L.O:! OOQ!L co- rtJ 
(!).....J (j) (j) CO.-i'+-'0 o-u :cua..o ::::>rJlU U 

I . 
M/GM moist 
FfjJ 

\ medium 
I dense 

•.· SM/ \ GM 
···:._··· D 6 F ILL moist .. - ... 
>< very loose 

·. ::=1: 

% cr 
/ / 

FILL % :~ D loushed 102 18.7 
»~ ">·( 

% >( 

/ ;// CL very moist 

~- F ILL soft 
: .. D 4 ~ >( 

/// f'L saturated " / '/_/ very soft // 
/.// 
//// 
// / 

% -0 ~/:/ / ,,, 
..-:·-::.. , D 3 76 44.4 % :: .. : I 

~ .• :; '/j/ 
/ / 
?'/ 
~ 
I ! I MLI saturated 
! ; t 

SM loose •I• ' 
1 ~ I 

t ' t 

I 1 :: .. : :.D 9 ' j 

' ' ' . . · ... 
' ' ' 
' ' ::..:· 

GROUNDWATER SAMPLE TYPE 
HOUR DATE 

* 05-05-03 
05-21-03 

A - Auger cuttings 
s - 2" O.D. 1.38" !.D. tube sample. 
u - 3" O.D . 2.42" J .D. tube sample. 
T - 3" 0 .0. th i n-wa ll ed She lby tube . 
D - 3 1/4" O.D. 2.42" I .D. t ube sample. 
C - Ca l ifornia Split Spoon Samp l e 

CME 550 
3-3/4" ID Hollow-Stem Auger 

VISUAL CLASSIFICATION 

5" ASPHALT CONCRETE 
SILTY FINE TO COARSE SAND 
AND FINE GRAVEL; brown, FILL 

I 6" CONCRETESLAB 
SILTY FINE TO COARSE SAND 
AND FINE GRAVEL; brown, FILL 

FINE TO MEDIDM SANDY CLAY 
with some fine gravel; brown, FILL 

SILTY CLAY with some fme to 
coarse sand and fine gravel; dark 
gray and gray, FILL 

SILTY CLAY with occasional seams 
and up to 1/8" layers of silt and fine 
sand; grayish-brown 

ALTERNATING UP TO 3 " 
LAYERS OF FINE SANDY SILT 
AND SILTY FINE SAND; gray 

Stopped drilling at !9.0'. 

Stopped sampling at 20.5 ' . 

Installed 1-1/4" diameter slotted 
PVC pipe to 16.0 '. 

* Not stabilized. 

FIGURE 3C 

a me& 



Utah State At·chive Building 
Aprox. 375 South Rio Grande St., SLC, UT 

Page 2 of 2 
LOG OF TEST BORING NO. B-3 PROJECT 

JOB NO - -3 817-0044?6 DATE 05-05-03 
CW 

1/lOCJ 
:::l ·-C 
0+-10 
:::lll!+-
CLI/l 

.r:: ·-+-·-
+- +- +- Ql 1/l 
0. Ql CCQJ 
QICQI OQIIX 

0 ·-U... UO..{') 

25 

30 

35 

40 

45 

50 
'--

DEPTH 
g 13.3 
! 10.6 

QJ = L :Jl Rl G TYPE 
0. +-CS) (ll +- +- 4-+-- :Jl 0{')- = ·- 0 a ..c. I BOR ING TYPE 

l1l 1- 0 -= IIlL O QJ C) ·- SURFACE EL EV. (J 4- • Ill Ill Clll'+- (.+-+-·- "0 4-
·- (ll (ll '-..0'+-..C QJO. :lCCW QJ ·-C DATUM .r:: - - 1/l-1 0 (J +- W W::::I ·- 1/l O 
0. 0. 0. 3 QJO. ··- Ill+- (J 4--Vl·-
II! C) = E OCS) QJ 0 :Jll/l .D ·-CL:Jl ·-·- Ill+-
LO 111 l1l -o:t L L L.D:::! OOQIL C 0-111 REMARKS (.!)_J (/) (/) a::l~'+-"0 a-u I:UO..Cl :::J(J)U U 

I 
GROUNO\JAT ER SAMPLE TYPE 

HOUR DATE 
* 05-05-03 

05-21-03 

A - Auge r cuttings 
s - 2" 0 .0. 1 . 38" 1.0 . t ube s a mpl e . 
u - 3" 0 .0 . 2 .42" l .D . tube s amp l e. 
T - 3 " O.D . t hi n - wa ll ed She l by t ube. 
D - 3 1/ 4 11 0 .0 . 2 . 42" J .D . tube samp l e . 
C - Cal i fornia Sp l it Spoon Samp l e 

CME 550 
3-3/4" ID Hollow-Stem Auger 

VISUAL CLASSIFICATION 

The discu5sion in the text under the 
section titled, SUBSURFACE 
CONDITIONS, is necessary to a 
proper understanding of the nature 
of the subsurface m aterials. 

FIGURE 3C 
(con't) 

amecO 
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UNIFIED SOIL CLASSIFICATION SYSTEM 
Soils are visuafly classified for engineering purposes by the Unified Soli Classification System. Grain-size analyses and 
Atterberg Umlts tests often are perfo1med on selected umples to aid In classification. Tile classification system Is briefly 
outlined on thls chart GraphiC symbols are used on boring logs presented In this report. For a more detailed description of 
the system, see "Standard Practice lor Description and ldenlificallon of Solis (Visual-Manual Procedure}" ASTM Designation: 
2488-84 and "Standard Test Method lor Classification of Sons for Engineering Purposes• ASTM Designation: 2487-85. 

MAJOR DIVISIONS GRAPHIC GROUP 
TYPICAL NAMES SYM8CX. S'fi.'SOl 

~ .,...:.o. 
Well graded gravels, gravel-sand · ~· GW CD ~ 'f'oo mixtures, or sand-gravel-¢0bble mixtures C/) ·- CLEAN GRAVELS ·~· '-C/l do· · . 

~'<t (Less than 5% passes No. 200 sieve) .... ~: Poorly graded gravels, gravel-sand mix-C/) u . 
(j) -.J-0 . ... GP 
> woZ ..... : tures, or sand-gravel-cobble mixtures 
CP >C/)C/l .... 

C/)(i) ci<I)(D 
Limis ploi below CD Cll 

..JO a:-C/l GRAVELS WITH .,. • lire & ha!chtd zone • .GM Silty gravels, gravel-sand·silt mixtures -o (!)'-I'll ON Oa_ FINES on plasticity c:haJ1 • C/) • ~c: 
00 bO (More than 12% Uml$ pbt above 

~ wZ 10 · - passes No. 200 sieve) GC Clayey gravels, gravel-sand-clay mixtures -U ·A •Jine & ha1c:he<l zone z(/.) 
~ _CP on plasticity chart 

c{lh a:(/.) --. . . ... 
(!)~ a> ..... 

a> > . . . sw Well graded sands, gravelly sands 
w~ 

<I) a> . ... ... 
;uu; CLEAN SANDS 

... . ... ....... 
C/)0 

0-.;t a:oo (Less than 5% passes No. 200 sieve} ·.· · :·.· (.) . 
~:\/~ 

c{C -o SP Poorly graded sands, gravelly sands Ol'll Cl)oz 
o£ Om(/) 

<I) Z 0 m 
Limb plot below 

~u 
<n c!E<I) 

SM a> (f) <I) 
"A· line & hatc:ted 1:one Silty sands, sand-silt mixtures -l ~I'll 

SANDS WITH FINES oa. on plaslici!y chart . 
~c: (More than 12% 

~ 
0 0 

\.im(s plot above 0·- passes No. 200 sieve} sc !:e.g 'A • ~ne & hatcl'ed lOOM Clayey sands, sand-clay mixtures 
.!:: on plasticity chart :.····/ 

:Ch SILTS OF LOW PLASTICITY ·tT Inorganic sitts, clayey silts of low to 
~ 

It t ML C/)~:-5 (Liquid Limit less than 50) I I I medium plasticity '> 1-.!~~ If I 

-~ -l15 '5 .. "<r) (jj"a. ~ : SILTS OF HIGH PLASTICilY Inorganic silts, micaceous or C/)0 !!.•11. MH ....JO .E ! g (Liquid Limit SO or more) diatomaceous silty soils, elastic silts 
6~ :J-

Cl) ·a 
:Ch CLAYS OF LOW PLASTICilY ~ Inorganic clays of tow to medium a ·Z CL 

UJ~ 
C/) ... 1i (Liquid Limit less than 50) plasticity, gravellY, sandy, and silty clays zll) >-~{~ 

-(I) 5 15 ~ ~ 

~ 
<I'll CLAYS OF HIGH PLASTICITY Inorganic clays of h igh plasticity, fat a: a.. 0 !'!! CH (!)ep -E ! :; (Liquid Limit 50 or more) clays, sandy clays of high plasticity . .... :::~~ 

UJO 
ZE oa ORGANIC SILTS AND CLAYS OF LOW Organic silts and clays of low to medium u:~ OL 0 -ZCI) PLASTICITY (Liquid Limit less than 50) plast icity, sandy organic silts and clays 
~ Zci;>-
0 C3C/):s ORGANIC SILTS AND CLAYS OF HIGH Organic silts and clays of high ~ a:l-o OH 0~ PLASTICITY (Liquid Limit 50 or more) plasticity, sandy organic silts and clays 

ORGANIC PRIMARILY ORGANIC MA TIER PT Peat 
SOILS (dati< in color and organic odor) 

NOTE: CoatSe-grained sots with between 5% ard 12"4 passing the No. 200 cieYe and line11rained ooils 
wi1ll imlts plo(tng in the hatched zone on the plas!io:ily chart have dual clossificallons. 

PLASTICITY CHART 
60 

·A· UNE ~~" · " ~ X 50 
f- PI-~;4SLLS2S.S .Vo~" . ~ 

UJ 
PI. 0 .73 (lL·20) / •V_, 1 :<- • • V 

~ 40 
f- •trUNE / o\0 ~ 

~ 30 

LL~ IS;PIS7 / / v--<- /'r/" 
PI • 0.9 (I.L~) / 

Q r- L /ov V . 
1- " o\ (f)2Q 

~L-y,/~07 :5 MH orOH 
a. 10 I I 

r- I 

0~ 
MLor OL 

I 

0 10 20 30 40 so 60 70 80 90 100 
LIQUID LIMIT 

DEFINITION OF SOIL FRACTIONS 

SOIL COMPONENT 

Boulders 
~bbles 
Gravel 
~arse gravel 
Fine gravel 

Sand 
Coarse sand 
Medium sand 
Fine sand 

Fines (silt and clay) 

PARTICLE SIZE RANGE 

Above 12 in. 
12 in. to 3 in. 
3 in. to No.4 sieve 

3 iri. ·to 314 in. 
314 ln. to No. 4 sieve 

No. 4 to No. 200 sieve 
No. 4 to No. tO sieve 
No. 10 to No. 40 sieve 
No. 40 to No. 200 sieve 

.Less than No. 200 sieve 

FIGURE4 -~ 

~m/!j,.., 



NOTES 














































































































































