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1. EXECUTIVE SUMMARY

HV] Associates, Inc. was retained by The Woodlands Operating Company, L.P. to perform 2
preliminary geotechmml irivestigation for the proposed development of Creekside Park Mass Fill
site in The Woodlands, Texas, The project involves filling up a 100 to 150-acre site to an.
approximate height of 60 feet. Ultimarely, single fﬂIT}.ﬂjT residences will be built on the top of the fill
area. The fill material will be nnported from several'sites, and one of these sites 15 the Creekside
Park Detention Pond. This 1eport corresponds to the geotechmcal investigation conducted on 50-
acre project séction, which is approximately half of the total project area.

Subsurface conditions for the project alignment were determined by drilling ten 80-foot borings
below the existing ground surface. A brief summary of the- mvestlgauonal findings and pertinent
recommendations are as follows:

1.

Based on the field investigation, the subsurface soils generally consist of medium densé

'to very denise cohesionléss clayey sands and silty sands at the top.2 1o 4 feeg, followed by

firm to hard cohesive clays and sandy clays toa depth of 1810 53 feet, foﬂowed by
medium dense to very dense clayey sands, silty sands and sands to the maximum
termination depth of the borings. Intermittentvery dense silty sarids.and clayey sands
were found in between 23 and 30 feet in boring B-1, between 23 and 28 feet'in boring B-

2, berween 18 and 23 feet in borings B-3, B-4 and B-8, between 18 and 33 feet in boring

B 5, and between 13 and 25 feetin bonngB -6. Sand seams, ferrous nodules and gravel
were encounteted at various depths in all the borings.

Groundivater was encountered duting che drilling operations in all the botings at d'eptﬁs

‘bétween 4 and 20 feet below the existing ground surface, However, it should be noted

that groundwater levels may fluctuate seasonally and with other chmar_lc conditions..

‘The project area is located inan area subject to geologic faulting. Based on previous

geologic fault delineation work conducted by HVJ Associates in the general project atea,
several echelon northeast to southwest trending linear fearures possibly indicative of
geologic faulting seen on historical aerial photographs-are located approximately 8000 ft.
northwest of the project area:

Global slope stability analysis was performied for the miss £ill site for an earthen slope of
3(H) to 1(V). Based on the computed factors of safety for the proposed depth, the mass
fill slope does not have acceptable factors of safety for global stability for long term with
high water table inside mass fill. Hence, we recommend using geogrid teinforcement
along the slope. We also recommend a setback of about 30 feet for the construction of
the houses. from the edge of the slo._pe in order to have acceptable factors of safety.

Setdement analysis was performed for the mass fill site at the center and along the edge’
of the mass fill site. The settlement values were mainly due t6 the thick clay and sandy
clay layers below the existung ground surface. We recommend installing drainis
ettendmg to 2 depth of about 55 feet throughour the clay layers to reduce the settlermnent
to tolerable limits before constructng the houses. Settlernent analysis results and
estimated remaining settlement after construction is provided in the report.

Please note-that this executive summary does not fully relate our findings and opinicns. These
findings and opinions are only presented through our full report:




2. INTRODUCTION
2.1 General

HV} Associates, Iiic, was retained by The Woodlands Operating Company, L.P. to perform a
preliminary geotechmcal investigation for the proposed development 6f Creekside Park Mass Fill
site in The Woodlands, Texas. The project involves filling up a 100 to 150-acre site to. an
approximate height of 60 feet. Ultimately; single family. residences will be built on'the top of the fill
area. The fill material will be imported from several sites, and one of these sites is the Creekside
Park Detentioti Pond: This feport corresponds. to the geotechmcal investigation conducted on 50-
acte project section, which is approximately half of the total project area.

2.2 Geotechnieal Study Program

Thie ptimary objectives of this study were to gather information on. subsurface conditions along the
alighment and to develop design and cons truction recommeéndations for the proposed structures.
The objectives were accomplished by:

1. Drilling and field testing ten 80-foot deep soil borings to investigate soil stratigraphy and
to obtain samples fer labotatory testing,

3

- Performing laboratory tests to determine physical charactetistics of the soils, and

3. Performing: engmeermcr analyses to.develop demgn guidelines and recommendations for
the mass fill site.

Subsequeént sections of this report contain descriptions of the field exploration, laboratory testing
program, general site and subsurface conditions, design recommendations, and construction
considetations.

3. FIELD EXPLORATION
3.1 General

The field exploration program underraken for the project was performed berween December 7,
2005 and December 11, 2005, Subsutface conditions at the project site were evaluated by df.ﬂhng
and sampling ten 80- foot borings below the existing ground sutface. All borings were drilled witha
truck mounted drilling rig at the approximate locations indicated on the Plan of Borings, Plate 1.
The borings were backfilled with soil cuttings.

3.2, Sampljng_ Method

Samples were obtained continuously 1o a depth of 12 feet, and at 5-feet intervals thereafter until the
termination depth of the botings. Samples of cohesive soils were generally obtained with a three-
inch thin-walled (Shelby) tubé sampler in general accordance with ASTM D 1587, The shear
strength of the cohesive soils was: estimated by 2 hand penetrometer in the field. Cohesionless soils
were sampled with the split spoon sampler in accordance with ASTM D 1586 standard. Suitable
portons of each sample were sealed and _packaged for transport to our lﬂborator}

Detailed desctiptions of the soils encountered in the borings aré given-in the boring logs presented
from Plates 2 to 11. A key to the terms and symbols wused for seil classification on the boring logs is
presented on Plate 12.




3.3 Water Level Measurements

Groundwater levels in the borings were obrained during and after completion of diilling. The watet
levels measured duting drilling are:reported on the boring logs presented on Plates 2 to- 11,

4. LABORATORY TESTING

Selected soil samples were tested in the Jaboratosy to determine applicable physical and engineering
properties. All tests were performed according to-the televant ASTM Standards. These tests
consistéd of moisture-content measurements, pocket penétrometer, Petcent Passing No. 200 Sieve;
Atterberg Limits; unconfined (UC) compression, unconsolidated undrained (UU) triaxial
compression, one dimensional conselidation and dry unit weighttests.

The Atterberg limits, grain size distribution and percent passing No. 200 sieve tests were utilized to
verify field classification by the Unified Soils Classification System. The compression tests were
perforined to obtain the shear strength parameters of the sol. The one difmensional consolidation.
test was performed to estimate the sertlement of the subsurface soils.

The type and number of tests performed for this investigation are summatized below:

Type of Test Number of Tests
Moisture Content (ASTM D2216) ' 117
Atterberg Limits (ASTM D4318) 25
Percent Passing No. 200 Sieve (ASTM D1140) 63
‘Hand Penetromerer 86
Unconfined Commpression (ASTM D2166) 20
Unconsolidated Usidtaizied T'riaxial (ASTM D2850) 12
One Dimensional Consolidation (ASTM D2435) 8
Unit Dry Weight (ASTM D2166) 52

Thie laboratory test results are shown on the boring logs presented on Plates 2 to 11, The
‘consolidation test results are provided in Appendix A.

5. SITE CHARACTERIZATION

5.1 General Geology

The site of the proposed development is located in the Willis Formation, with sediments of the
Lissie Formation. exposed just south of the site. The Willis Formation is the oldest Pleistocene
foriation in the area, and is- considered middle Pleistocéne in age. The Willis Formation ‘typically
coisists of clays, silts, sands, and iron concretons. The iron oxide concretions are commonly found
in the zone between 1and3 feet, and generally are the size of pebbles. These concretions are mined
locally and are used for paving roads.

The Lissie Formation is similar to the Willis Formation; however; the Lissie contains slightly less
granular material, The Lissie is heterogeneous, containing mterbedded layers of clay, sand, and silt.
Itwas deposited in mid-Pleistocene times in shallow coastal river channels and flood plains:

The coastal plain.in this region has = complex tectonic geology, several major features of which are:
Gulf Coastal geosyncline, salt domes, major sea level Hucmuations during the glacial stages,
subsidence and faulting. Most f"Lultlrlg has ceased for millions of years, bur some faunlts are sdll
active.




5.2 Geologic Faulting

HV] Associates, Inc. conducted 2 fault study close to the project area and the gesults were presented
in AV Repore Nos. 97-108G-00 and 97- 108G-01 dated Seprember 12,1997 and January 28, 1998
respectively. The study inclnded conducting field reconnaissance and 1 reviewing available published
and unpublished literature.

The project area.is located in an area subject to geologic faulting. Based on previous geologic fault
delineation work conducted by HV] Associates 1n the general project ares, several echelon northeast
to southswest trending linear features possibly indicative of geologic faulnng seen.on historical aetial
photographs are located approximately 8000 ft. northwest of the’ ‘project atea.

We recommend a Phase T Geologic Fault Study following the guidelines for Phase I fault studies as
recomnmended by the Houston Geological Society (HGS Bulletin, March 1985). The purpose of this
study is to determine, based on a review of available geologic: records and a site reconnaissance,
whether geologic faults may be present on the sutface in the general area and specifically with the
confines of the project area and whether adverse impacts to the ateas have occutred. While this type
of study is widely recognized 4s an ininal stépin determining if faults are present, faults may escape
detection due to slow movement rates and lack of idendfiable fault-related featares such as scarps.
Information.considered for this Phase T study will include maps, reports and other documents from
(but not limired to) the following sources: US Geological Survey; current and historical aerial
photography; Texas Buréau of Economic Geology; other professional and university, geologmal
‘publications/ tecords; proptietary oil field maps of oil field development near the project area and
the Natural Resource Consérvation Service. The scope of work for this project will incladé a review
of the above dawm speclﬁca]ly within or near the project area with an on-site field reconnaissance
survey by a geologist trained in methods of fault identification. '

5.3 Soil Suratigeal by

Qur interpretation of soil and groundwater conchtions along the project alignment is based on
information obtained at the boring locations only. This information has been used as the basis fof
our conclusions and recommendations. Significant varations at areas not explored by the project
borings may require teevaluation of our fladings and conclusions.

Based on the field investigation, the subsuzface soils generally consist of medium dense to very
dense cohesionless clayey sands and silty sands at the fop 2 to 4 feer, followed by fitm to hard
cohesive clays.and sandy clays to a depth of 18 to 53 feer, followed by medium dense to very dense:
clayey sands, silty sands and sands to the maximum termination depth of the borings. Intermittent
layers of very dense silty sands and clayey sands wete found in between 23 and 30 feerin boring B-1,
between 23-and 28 feet in boting B-2, berween 18 and 23 feet in borings B-3, B-4 and B-8, between
18 and 33 feet in boring B-5, and berween 13 and 25 feet in boring B-6. Sard seams, ferrous
nodules and gravel were encountered at various dep ths in all the botings.

Derailed descriptions of the materials encountered in the borings are given on'the boring logs
presented on Plates 2 to 11. ‘Key to the terms and symibols used for soil classification on the boring
logs arealso presented on Plate 12,

5.4 Groundwater
Groundwater was encountered during the drilling operations in all the borings at depths berween 4

and 20 feet below the existing ground susface. Flowever; it should be noted that groundwater levels
mdy fluctuate seasonally and with other climare changes.

(%]




6. SLOPE STABILITY
6.1 General

We understand that the project includes construction of single family residences on top of 60-foot
‘high fill area, ‘The fill material will be imported from several sites. One of these sites is the:
Creekside Park Detention Pond. Slope stability analysis was performed for the fill area for two soil
situations, situation 1 assuming the fill material as cohesionless soil, and situaton 2 assuming the fill
‘material as cohesive sandy clay material.

Global stability analyses for the mass fill area sides should meet the following minimum
recommended factors of safety, which-are tabulated in the following table.

Recommended Factors of Safety for Different Loading Conditions:

Loading Condition Recommended Factor of Safety
End of Construction 1.30
Long-Térm. 1.50
Long-Term w/ high water table inside Mass Fill 1.25

The factors of safety represerit the calculated ratio of resisting fotces and moments to the calculated
deiving forces and moments for the various potential failure surfaces analyzed. These fotces and
moments dre based on the estimated unit weights and shear strengths of the various soils in the
slope profile. Accordingly, a factor of safety of 1.0 indicates impending failure. The greater than 1.0
the factor is, the lower the risk of slope failure. As a practical marter, and in consideration of the
variables and uncertaindes involved, the risk cannot be reduced to zero: The goal is torreduce the

tisk of slope failure to 2 reasonable and acceptable level, with due considerateon of the consequences
of failure.

6.2 Method of Analysis

Several methods of slope stability analysis are available. The most-commonly used method is the
Bishop Method. Slope stability analyses were conducted using 2 slope stability program
WINSTABL. The program calculates the factor of safety against slope failute using 2 two-
dimegnsional limiting equilibrivm method. The caleulation of the factor of safety against instability
was performed by the Modified Bishop Method.

6.3 Soil Parameters.and Water Level

Slope stability analyses were performed for the End of Constructdon Case, Rapid Drawdown Case
and Long Term Case. The soil parameters used in each case are discussed below and were estimated
based on the field and Iaborz.tory data developed for this' study, and-also our experience with similar
soils.

Lind of Consuuction, The end of construction case models the initial undrained condition of the
soil. For this analysis, unconfinied compression soil parameters were used. In this analysis, the
piezometetic level was taken at the bottom of the fill area. The soil paramieters used in the analysis
of the slope stability analysis for this condition are presented belosw.

Long Tetm. Thelong-term design case represents steady state piezometric and stress conditions.
When a slope'is excavated, alteted stress conditions create pore pressurte changes within the. slope
2nd the undrained strength of the bank soils is mobilized, With time, the soil pore pressures adjust




to the imposed'sttess and piezometric conditions, and the bank soils rely on their available strength
for long-term stability. In this analysis, the plezometric level was taken at as in the first design case
(End of Censtrucnc)n)

Lone Term w/ hich water table ifiside Mass Fill. This case models the condition where the watér
level inside the mass fill is at a higher level than the water level outside the mass fill: For this
analysis, the maximum water table level inside the mass fill was taken at 0.7 times the height of the
fill area from the existing ground surface. The water level outside of the fill area was taken at the
existing ground surface.

Slope stability analyses for the mass fill area was performed on slope 3(H) to 1(V) under all the
above conditions. The soil parameters used in each-case are discusséd below.

SOIL PARAMETERS FOR SLOPE STABILITY ANALYSIS.

Depth Unit Weighits:

below the ) ' : EC LT
Stratum existing Description Y Veat
ground (pch | (pch | ¢ ¢ ¢’
surface (ft} B {psf) | (deg) | (ps | (deg)

Case 1 —Based on borings B-1 thru B-7, and B-10 (Fill Area -~ Clayey Sand)

60 ftabove | FILL (Clayey

1 125 4 125 0 32 0 32

GL Sand)
2 0-2 ClayeySand | 125 | 125 0 | 34 0 34
3 216 | SandyClay | 125 | 125 | 1400 | 0 | 140 | 24
4 | 16-20 Clayey Sand | 125 125 0 | 34 ) 34
5 20-40 Saﬂ‘ggﬂﬂ’/ 125 | 125 | 20| o0 | 20 | 2
6 | Below 40 Sand 0 35 0 35 0 35

Case 2~ Based on borings B-1 thru B-7, and B-10 (Fill Area ~ Sandy Clay)y

60 fr above | FILL (Sandy

1 o o 125 | 125 | 1200 | o | 100 | 24
2 02 | ClayeySand | 125 | 125 | © | 34 | 0 | 34
3 2-16 Sandy Clay | 125 | 125 | 1400 | 0 | 140 | 24
4 1620 | ClayeySand | 125 | 125 | 0 | 34 | 0 | 34
g 2040 | SwdyClay/ | oysg | g5 | ss00 | o | 250 | 22

Clay




6.4 Computed Factdr of Safety of the Analyzed Slope

Depth Unit Weights: R
below the EC LT
Steatim existing Description i Yeat
ground @eh | (e | © | 9 o) ¥
surface {fr) ' (psf) | (deg) | (psh | (deg)
6 Below 40 Sand 125 | 125 | 0 35 0 35
Case 3 — Based on borings B-8 and B-9 (Fill Area — Clayey Sand)
: 60 frabove | FILL(Clayey . it - _ _.
1 GL Sand) 120 120 0 32 0 32
2 0-18 Sandy Clay | 125 | 125 | 2000 ; 0 200 24
3 Below 18, Sand Q 32 0 32 0 32
Case 4 — Based o boririgs B-8 and B-9 (Fili Area— Sandy Clay)
60 ft above | FILL (Sandy | .. e | _
1 sy Clag) 125 | 125 | 12000 0 | 100 | 24
2 0-18 Sanidy Clay 125 125 | 2000 0 200 24
3 Below 18 Sand 0 32 0 32 0 32
Where:
EC:  End of Censtruction
RD:  Rapid Drawdown
LT:  Long Term Condition
Vel Moist Unit Weight of Soil
'ysat:- Sarurated Unit \W&Ight of Soil
: Unconsolidated Undrained Cohesion
(ﬁ)_:‘ Unconsolidated Undrained Friction Angle
c’ Consolidated Drairied Cohesion
$’:  Consolidated Drained Friction Angle

Based on the soil parameters and water levels discussed previously, slope stabilicy analyses for slope

3(H):1(V) was analyzed for all the four cases described above. The results of computed factors of
safety are tabulated below:




Computed Factors of Safety

: Computed Factots of Safety for Slope 3(H: (V)
Loading Condition
Case 1 Case 2 Case 3 Case 4
End of Construction 1.65 1.33 2.21 1.56
Long —Term 1.77 1.70 2:19 2.25
Long Term w/high water table 0.94% 1.08% 0.90. 1.53
" inside the Mass Fill
Long Term w/high water table 1.32 1.24 1.36 -
inside the Mass Fill (With
Geogrid Reififorcement)

* Does not rheet the required safety factor.

Based on the computed factots of saféty for the proposed depth, the mass fill slope does not have
acceptable factors of safety for global stability for long teem with high water table inside the mass
fill. Therefore, we recommend the use-of geogrids along the slope of the fill material.

6:5 Slope Recommendation

Based on the computed facrors of safety for the proposed depth, the earthen slope of the 3(H) to

1{V) for the massfill do not have acceprable factors of safety for global stability for long term with
high water table inside the mass fill. Hence, we recommend ‘using geogrid reinforcement of 120 feet
long atevery 2 foot intervals along the slope of the fill material. Stability calculations for the above
slope: conditions ate presented in Appendix A. We also recommend a setback of about 30 feet for
the construction of the houses from the edge of the slope in order to have acceptable fictors of
safety. Furthermote, we recommend a proper drainage plan for the development aftef completion
of mass fill construction to minimize infiltration that may cause a high water table inside the mass

6.6 Erosion Protéction

Erosion contrel measures will be needed wherever cohesionless soils (sand ot silr) are exposed on
the slope. Since: cohesionless soils may beused as fill material for the mass fill site, we recommend
that the:mass fill plans include provisions for treatment of eredible soils. Several altemanve erosion
protection measutes are discussed below.

Geocomposites. Specialty geocomposites have been developed by many manufacturers for erosion.
control applications, The: goal of such systems is.to prevent sheet, gully or roll erosion either
indefinitely or nntil vegetation can establish itself. These rnaterials are installed by pinning ot
stapling them to the soil on a prepared subgrade. Typical failure mechanisms are water flow
between the fabric and the soil or undermining at roll edges. Manufacturer’s installation
recommendations should be foliowed.

‘Temporary erosion control materials are designed to remain in place until vegetation is established.
They are pardally or completelv biodegradable after a penod of time, We recommend a permanent
erosion control system, in which the geocomposite material is placed and becomes enmeshed with
the vegeration root system. Such materials are placed as above, and then soil backfill is placed within




and above the material. The fill is seeded or the soil subgrade is seeded prior to geocomposite and
backfill placement. The fill soil partally protects the geocomposite material from ultraviolet
degradation, and forms the medium for root growth.

Many products are suitable for erosion control. One such product is Tensar Erosion Mat available
from Industrial Fabrics (800) 848-4500, and others. Another such products are Landlok Erosion
Control Mats from SI Geosolutions (800)-FIX-SOIL. We would be pleased to assist you in
identifying other options.

7. MASS FILL AREA SETTLEMENT ANALYSIS
7.1 General

Settlement analyses were performed for the foundation soils of the proposed mass fill area. The
settlement at the project site will include the settlement of the fill material used for the construction
of the fill area and settlement of existing foundation soils below the existing ground surface. The
following sections discuss the fill and foundation settlement that will have an impact on the final
constructed facilities.

7.2 Fill Settlement

We believe that fill settlement will be substantially complete within a few months for granular fill
and for low plasticity clay fill if properly compacted. For high plasticity clay fill settlement may
occur within the fill for longer periods. We expect that clay fill with a liquid limit higher than about
45 placed with moisture content higher than about one percent above optimum moisture may
continue to settle for as long as several years after filling is complete. Where water is allowed to flow
through the fill material, erosion of the fill may occur, this can lead to settlement of the structures.
Also, where poor compaction of the fill is performed unusually large settlements may occur, and that
settlement may continue for a long time.

For high plasticity fill placed several percent wet of optimum moisgese=esatent the total settlement
that may occur after six months from the end of filling may be u the fill height that is
up to 3.6 inches. If high plasticity fill is placed several percent dry of Gptimum the amount of
settlement that may occur after six months will be negligible; however, high plasticity fill placed in

this condition may swell causing heave.

Our experience shows that clay fill placed in the Houston area often achieves acceptable density at
moisture contents one percent above optimum, and in the winter months such fill is often accepted
since drying the fill is practically impossible at that time of the year. In the summer months clay fill
often achieves acceptable densities at moisture contents lower than 3% below optimum moisture
content, and this fill is often accepted since wetting the clay is time consuming in the summer
months. Both conditions can cause fill movement and may result in unacceptable levels of
differential movement.

For the purposes of the settlement analysis we have assumed that fill settlement will be complete
within a few months of filling. If clay fill with a liquid limit higher than 45 is used in the mass fill
very careful moisture control during compaction will be needed to satisfy this assumption. We
recommend that the moisture condition of fill with a liquid limit greater than 45 be controlled
during compaction such that it is within the range of 2% below to 1% above optimum moisture
content. Furthermore, we recommend the use of wick drains if cohesive soils (clays or sandy clays)
are used as fill material for the mass fill to expedite the fill settlement. If a combination of cohesive
and cohesionless soils will be used for the mass fill, we recommend placing the cohesive soils and




using wick drains to-egpedite the settlement of the cohesive soils first, and then placing the
cohesionléss soils on the top of ¢ohesive soils.

7.3. Foundation Soil Setrlement.

Existing soils will undergo immediate elastic settlements and Jong-term consolidation settléments.
Elastic setllement of the osi-site soils should occtir within 2 few months after mass fill site:
construction, and should have litde impatct on the final constructed facilities. As part of the study,
we performed consolidation settlement analysis for the subsurface soils underneath the existing.
ground surface. Consolidation settlement is estitnared based on our laboratory tests and soil
conditions encountered in the borings. We have estimated the settlement of the ground underneath
the fill material along the edge of the project area based on borings B-1, B-4, B-8 and B-10, and at
the certer of the site based on borings B-5, B-6 and B-7. A summary of the estimated consolidation
is presented in the table below.

Loocation Mass Fill Area Settlement of ground underneath
Height (ft) the Fill material (inches)
Along the Edge of the Project 60 24
atea 60 .
At the Center of the Project area 60 6.0

In: the table the “Edge settlemnent is the settlenient estimated along the periphery of the mass il
area and the “Center’” sealement is the settlement estimated at the center of the mass fill. The

“Center” settlement should be considered the maximum seéttlement that will occuir at the center of
the fill,

7.4 Fouridation Soil Settlement with Time

Consolidation is a slow process and takes 4 number of yeats to complete. Based on cur expetierice
with. Houston soils, genetally mote than 50% of consolidation is achieved within the first six months
of placement of EJl The consolidation settlement with time is important when evaluating the
remaining settlement that may occur. We usiderstand that fill placement may take. apprommately 5
vears. We have assumed that 12 feet of fill will be placed each yeat, with-a total of 60 feet in 5 years.
Since the structures are not constructed immediately after the fill placement, we have calculated the
settlement at different times after the fill placement. The refaining settlement at'differént times is
summatized in the table below.

Time Sinee. Rernammg Foundsdtion

pegngor TR Remes P I
onstruction = Edge

(yzs) (ft) (in) (in)

1 12 1.92 0.73

2 24 2.77 1.05

3 36 3.34 1.26




Timie Since Remaining Foundation

Begiomingof Ui Soi Selententat Gomer 590 Setcment Along
(yrs) () (in) (in)
4 48 371 1.40
5 GO 3.96 1.51
6 60 343 1.25
8 60 2.74 (.88
10 60 2.21 0.72
14 60 1.46 0.50
20 60 0.81 (.28

Plates 13 and 14 present the settlement and the rernaining setilement at the center of the mass fill
site, respectively. Plates 15 and 16 present the settlement and the remaining settlement along the
edge of the mass fill Bite, respecttvelv

7.5 Foundation Soil Seitlement Reduction Measures

In this section we présent several approaches to reducing the foundation soil settlementand/or
reducing the timé réquired for the settlement to oceur.

Su_mmqrv The table below summarizes the pore’:miﬁl serflement reduction methods discussed in this
SECHON.

Summary of Ground Improvement Approaches

Method Along the Edge At the Center
Preloading Not a good solution Not-a 'good solution
Drains Valid Solution Valid Solution
Foundation Replacement Not a gé‘o‘d solution Not a2 good solution
Wait Lotiger May be a good solutiot May be a'good soluton

Preloading. We investigated preloading as an altetnative to accelerate the progress of fll sertlement.

Settlement due to an applied pressure occurs over a petiod of time. A proportion of the final
settlement can be achieved prior to tonstruction by pre-loading the soil. The larger the pte-load, the-
less timie it will take to achieve the final settlement. The heavier fill causes the settlement to occur
quicker. When the desired amount of settlement has occurred, the fill is then reduced to the final
height. This reduction of the fill height halts Further settlement. There are vatious reasons that this
4pproach is:not approptiate for this project as listed below:

1. Preloading will require substantal amounts of additional fill that will be placed and then
rernoved at 2 substantal cost.




2. The global stability of the fill will be below the -acceptable level. Any raising of the fill for
preloadlng purposes would reduce global stability to unacceprably low Jevels.

Drains.. Sand drains o wick drains aré inserted into the glound vertlcallv at close horizontal spacing,
and reduce the timé needed for full consolidation by decreasmg the drainage path leagth.
Accelerating settlement by installing drains prior to filling over an area equal to five feet outside the
fill area would reduce the differential settlement to tolerable levels. The drains should be about 55
feet deep (throughout the: clay layers).

As analternative o sand ot wick draing, stone colurmins can also be used underneath the fill matérial.
The elements are constructed by drﬂhng out a volume of compressible soil to create a cavity and
then ramming aggregate into the cavity. The ramming action causes the aggregate to compact
vertically and to push laterally against the soil matsix, thereby increasing the horizontal stress in the
soil. Stone columns serve as vertical drains thereby enhancing drainage and expedmng settlement.
Stone columns will also itnprove the composite shear strength ‘and increase the factor of safety
against global instability and sliding,

Foundation Replacement. Removing the compressible foundation and replacing it with an
incompressible ‘material will result in reducing the overall magnitude of the settement at the
abutment fill. Through the removal and replacement process, the foundation soils are also
strengthened which will result in a0 increased factor of safery for global stability than under the
existing condidon. However, this option is not applicable.on. this project.

Wait-for a Longer Time for Settlement to Occur. Based on the soil condirions enceuntered for this
project the time required to wait for settlement to o¢cut would be many years, this approach. maybe
practical dépending on project schedule. Plates 13 and 14 present the settlement and the remaining
Settlement at the center of the mass Gl site, respectively, and plates 15-and 16 present the settlement
and the remaining settlement along the- edge of the mass fill site, respectively.

7.6 Fill Soil Settlement Reducton Measures .

In this section we present several approaches to reducing the fill soil settlement and/or reducing the
time required for the setdement to-occur. No mattet what approach is selected, we recommend
monitoting the settlement, and waiting until the settlement reaches a steady state. A graph plotring
the monitored settlement with time can be used to determine when the steady state has been
reached.

Summary, The table below summarizes the porential settlement reduction methods discussed in this
section.

Summary of Ground Improvement Approaches

Method Along the Edge At the Center
Preloading Not a good solution Not.a good solution
Drains Valid soludén for cohesive fill Valid solution for cohesive fill
Wait Longer. May be 2 good solution May be a good solution

Preloading. This approach is not‘appropriate for this project due to the sarhe reasons discussed

previously.

Drains. Sand drains or wick drains will be a:good solution if cohesive fill is used.

i1




Wait_for.a Longer Time for Setflement to Occur. This approach maybe practical depending on
project schedule.

8. SITE PREPARATION AND FILLING

Before the mass fill takes place the site should be cleared, grubbed and stripped of all-organic
material, soft soils and foreign matetial within the proposed development area. Stripped areas
should be appropriately graded and shaped to prevent ponding of water. Pumpmg may occur if the
site becomes wer. Stump holes or other small excavations ifi the limits of the mass fill shall be
backfilled with suitable material and thotoughly compacted by approved methods before
¢ominencing mass fill construction. All subgrade soils should be proof tolled ptior to placement of
fill material.

The surface of the existing ground shall be loosened by scarifying or plowing to a depth of nor less
than 4-inches. The loosened material shall be recompacted with the new mass fill as heréinafter
specified, and shall not exceéd 8-inches in total depth. The mass fill shall then be placed in layers,
not to excéed 8-inches, beginning at the low sidé in part width layets and increasing the widths as the
mass fill 1s raised. The tnaterial which has beei loosened shall be recompacted simulitanecusly with
the mass fill material placed at the same elevation.

Ttrees, stumps, roots, vegetation or other unsuitable materials shall not be placed in the mass fill. All
rmass Al shall be constructed in horizontal layers.

Prior to compaction, the layers shall not exceed 6 inches in depth where pneurnatic tire rolling is to
be.used and shall not exceed 8-inches in depth for rolling with other types of rollers. Layers of mass
fill fnay be formed by utilizing eqiiipmént which will spread the material as'it is dumped, or they may
'be formed by being spread by blading ot other acceptable methiods, from piles or windrows dumped
from excavating or hatling equipment in siich amounts'thar the material is evenly distitbured.

Each layer of mass fill shall be uniform as to material and moisture content before compaction.
Where layexs of unlike marerials abut each other, the material shall be mixed so as to prevent: abrupt
changes in the soil. No material placed in-the mass fill by dumping in 2 pile or windrow shall be
iricorpotated in'a layer in that position, but-all such piles or windrows shall bé moved by blading or-
similar methods. Clods or lumps of material shall be broken and the mass fill matetial mixed by
blading, harrowing, discing, or similar methods. to the end that a uniform material is secured in each
layer, Water required for sprinkling to bring the material to-the moisture content necessary for
maximum compaction shall be evenly applied.

Each layer shall be compacted to 2 minimum of 95% of standard proctor density (ASTM Method
D698), at a moisture content of one percent below optimum and three pétcent above optimuim.
After each layer of il is complete, we recommend tests to be performed by the testing lab, If the
mategial fails to.meet the density speclfied the course shall be reworked, as necessary, to obtain the-
speclﬂed compacton..

As a-preliminary recommendation, we recommend. the use of wick drains if cohiesive soils (clays or
sandy cldys) are used ds fill material for the mass fill to expedite the fll setflément. If a combination.
of cohesive and cohesionless soils will be used for the mass fill, we recommend placing the cohesive
soils and using wick drains to expedite the settlement of the coheswe soils first, and then placing the
cohesionless soils. on the top of cohesive soils. Plates 17, 18 and 19 show suggested diagrams for Ail
placement for different types of soils.

We also recommend regular monitoridg of the fill placemnent and drilling addirional borings aftef the

placement of fill marerial to evaluate the serdement and determine the soil properties of the fill.
material after placement,

12




9. DESIGN REVIEW

HV] Associates, Inc. should review the design.and construction plans and speclﬁcauons prior to
release to: make cerrain thar the geotechnical recommendatons and design criteria presénted herein
have been. propetly interpreted.

10. CONSTRUCTION MATERIALS TESTING

We recommend that the placernent and compaction of the fill material be mositored by HV]
Associates duting the constmuction phase to ensure that construction is performied in conformance
with the project specifications. Qur involvement in monitoring the fill placement and monitoring
the setdement is highly recommended in order to evaluate the site conditions and provide any future
recommendations based on better kriowledge of the existing fill conditions.

11. LIMITATIONS

This investigation was performed for the exclusive use of The Woodlands Operating Company, L.P.
for the preliminary design and construction of the proposed Creekside Park Mass Fill Site in The.
Woodlands, Texas. HV] Associates, Inc. has endeavored to comply with generally aceepred
geotechnical engineering practice commoh in the local area. V] Associates, Iaic. makes no
wartanty, express or implied. The analyses and recommendations contained in this report ate based
on data obtained from subsurface exploration, laboratory testing, the project information provided
to us and our experience with similar soils and site conditons. The methods used indicate.
subsurface coriditions only at the specific locations where samples were obtained, only at the time:
they wetre obtained, and only to the depths penetrated: Samples cannot be telied on to accurately
reflect the strata variations that usually exist between sampling locations. Should any subsurface
conditions other than those described in our boring logs be encountered, HV] Assaciates, Inc.
should be immediately notified so thar further investigation and Supplemental recommendaﬂons can
be provided.
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{06 OF 50IL BORING HG-05-20840(BE-2).GPJ) HV.L.GDT 4/12/06

LOG OF BORING

Project: Creekside Park Mass Fill
Boring No.: -B-1
Groundwater during drilling: 15 feet Northing: -
Groundwater after drilling: ~ Easting: -

Date: 12/10/2005

Project No,: HG05-20940 (BG-2
Elevation:
Station; -
Offset: -

ELEV.
DEPTH,
FEET

SOIL SYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

%-PASSING
NO..200 SIEVE

BRY DENSITY
" PCF

SHEAR STRENGTH, TSF
A
0.5 ‘ 1 0 ‘ 1.5 . 2 0

MOlSTURE O CONTENT % J
PLASTIC LIMIT +———  LIQUID LIMIT

~135

Shear Types:

See Plate 1 for boring location.

F 4131243

ﬂai’:&*“‘ﬁﬁ

" Meditim Dense Brown SICTY SAND {SMY
- wi shells and gravel

Eirm to \.rery stiff gray and brown SAN DY CLAY {GL)

- wi ferrous nadules 4'-12

- wi-clay inclusions

........................................................................

41

66

17

117

121

40 20 30 40 50 80 70 B0 80

SN
Y

P
-

e

I
\
M

o geg e b
N . -

4 L . i
(PRI S N SRS
Al AT s

© = Hand Penat. # = Totvane A = Unconf, Comp.

= UU Triaxial

PLATE 2a




LOG OF S0IL BORING HG-05-20840{BG-2).GP) HVJ.GDT 413/06

LOG OF BORING

Project: Creekside Park Mass Filt Project No.: HG05-20940 (BG-2
Boring Ne.; B-1 Date: 12/10/2005 Elevation:
Groundwater during drilling: 15 feet Northing: -- Statiorn: --
Groundwater after drilling;. - Easting: -- Offset: --
. wg o
ELEV. SOIL SYMBOLS | 24 g SHEAR STRENGTH, TSF
DEPTH, | SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION B85 A
FEET | ANDFIELD TEST DATA r 05 , 10 18, 20,
' ' z|o MOISTURE O CONTENT, %
PLASTIC LT +———  LIQUID.LIMIT
e . _ o .10 20 30. 40 50 60 70 80 90
' Very stiff to:hard reddish brown CLAY (CH) \
L \
" \
\
. : [
= /2 e *
VN 121 '
- o
- 45 .
— 50
]
i . ﬁ 41-50/8" - w/ glay inclusions 58-60'
- @
60
r __ 'ﬁ’as-ze-_ze ~wi grave| 63-65' (L
-~ &5
1 ' -"E'zz-as_-'s? - wi clay inclusions B8-75'
— 70 AT : : : : —
Shear Types: ® = Hand Penet. B = Torvane A ='Unconf. Comp.  3K= UU Triaxial
See Plate 1 for boring location. I PLATE 2b
l\\"\‘k 1 \TT\




Project: Creekside Park Mass Fil Project No.. HG05-20940 (BG-3)
Boring No.: B-1 Date: 12/10/2005 Elevation:
Groundwater during drilling: 15 feet Northing: - ‘Statign: -
Groundwater after drilling: -+ Easting: ~ Offset: —
oS
ELEY SOIL SYMBOLS . _ _ AR SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION 23 | B9 'GWG
FEET | AND FIELDTEST DATA <G| & b : i ;
2|5 MOISTURE O CONTENT, %
PLASTICLIMIT +——— LIQUID LMIT
. i 3 _ 1020 30 40 50 80 70 80 90
70 ‘Very dense brown SAND wi silt (SP-SM}
i N 8-30-43 - wi gravel 73:80'
—75
i ] 50/5.5"50/3"
—380
— B8
90,
§ -
iog -
3 I
%‘ —100.
é ;
2 105
g| Shear Types: ®=HandPenet. B =Torvane A =Unconi Comp. 3 =UU Triaxial
5
_Q ‘See Plate 1 for boring focation. PLATE 2¢
'\\_‘-'INIL':E-\TFN




LOG.OF 80IL BORING FGI05-20840(BG:2).GPJ HVJ.GDT 4/12/06

LOG OF BORING

Project: Creekside Park Mass Fill
Boring No.: B-2
Groundwater during drilling: 4 feet Nerthing: --
Groundwater after drilling: - Easting: -

Date: 12/10/2005

Project No.: HG05-20940 (BG.2
Eievation:
Station: —
Offset: ~

ELEV.
DEPTH,
FEET

SOIL 5YMBOLS
SAMPLER SYMBQLS
AND FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

% PASSING.

NO. 200.SIEVE

DRY DEMSITY.
‘PCF

SHEAR STRENGTH, TSF

05 1o 15 . 20

MOISTURE O CONTENT, %
PLASTIC LIMIT ——— LlQUFDUMJT

ke 3y gl E
Shear Types:

7 _-_N_S-gfg.
257 ﬁ 25.38.31

] 3050055013

........................................................................

(SC)

-'wf ferrous nodules:2-4'

" 8itiff fo very stiff gray.and brown SANDY CEAY (CL) ™™
- wi ferrous nodules 4'-8'

.,....._..J..‘,-..,..,.,,,.,.‘...,‘.....,.‘.‘,‘.,...;;,..A‘.,...q.‘ .....

Very stiff gray and brown CLAY’ (CH)

Stiff to hard gray and brown SANDY CLAY {CL)

48

56

20

17

10 20 30 40 50 60 70 80 &0

\

Y

See Plate 1 for bo"ring location. I

ANFOLTATES

@ =Hand Penet. B =Torvane A = Unconf: Comp.

% = UU Triaxial

PLATE 3a




LOG OF BORING

Project: Creekside Park Mass Fill Project No.: HG05-20940 (BG-4)
Boring No,: B-2 Date: 12/16/2005 Elevation:
Groundwater during drilling: 4 feet Nérthing: --. ‘Stafion: --
Groundwater after drilling: -— _ Eastiﬁg: - Offset: —

ELEV. SOIL SYMBOLS
DEPTH, | SAMPLER-SYMBOLS SOIL/ROCK CLASSIFICATION
FEET | AND FIELD.TEST DATA

SHEAR STRENGTH, TSF
05 10 15 20
MOISTURE O GONTENT, % '
PLASTIC LlMlT — L!QU!DL]MJT
10 20 30 40 50 60 70 80 90
)

% PASSING

NG, 200 SIEVE

DRY. DENSITY
" RCF

— 35

Stiff to hard gray and bfown SANDY CLAY (CL} _

= . 4 \
- \

i 4 ®

N 114 | A

115

V1 40-50-50/5"

:ﬂ-ﬂ.ﬁfﬁoﬁ“
7

i to st gray SANDY GUAY [y
122

L T T T IO Ty ey P S

ol EE 18-22-25 Dense to very dense SAND wi siit (SP-SM)
KRk E - wi'gravel 68'-80' ;

Shear Types ' @-=Hand Penet. B =Tovane 4 =Unconf.Comp. = UU Triaxial

LOG OF SGIL BORING HG-05-20040(BG-2).GPJ HYL.GDT 411206

See Plate 1 for boring location. I PLATE 3b

R Pl L . LT
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LOG OF BORING

10G OF 50IL BORING HG-056-20940(8G-21GPS FIVLGDT 41208

Praject: Creekside Park Mass Fill Project No.: HG05-20940 (BG-4)
Baring.No.. B-2 Daté: 12/10/2005 Elevation:
Groundwater during driliing: 4 feet Northing: -- Stationi: -
Groundwater after drilling: — Easting: -~ © Offset: —
ELEV SOIL SYMBOLS: of |E

e PR _ _ _ 2519, SHEAR STRENGTH, TSF
DEPTH, | BSAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION AN H—*:—*“
FEET | AND FIELD TEST DATA Salz 0F A2 P R,

Zio MOISTURE -G CONTENT, %
PLASTIC LIMIT ———— LIQUID LIMIT
0. 10 20 30 .40 50° 60 70 80 90
i Dénse to very dense SAND. wf silt (SP-SM)

5 ~wigravel 68-80'

i W 550/ - w/ clay inclusions 73-75'

» ’ o]

i 435044

g -

80

85"

— 50,

95

—100

— 105 ; - : TR
Shear Types: & =Hand Penet. & = Torvane A =Unconf.-Comp. ¥k =UU Triaxial
See Plate 1 for boring location. l PLATE 3¢

I \\ .~'i:t_L'] -\.T i_'_:.‘-




LOG OF BORING

Project: Creekside Park Mass Fill Project No.: HG05-20940 (BG-2
Borin'g__No’.:‘ B-3- ‘Date: 12/10/2005. Elevation:
Groundwater during drilling: 15 feet Northing: ~ Station: -~
Groundwater after drilling: —- Easting: — ' Oifset -

ELEV. SOH, SYMBOLS

DEPTH, | SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION
FEET AND FIELD TEST DATA

._SHEA_R STRENGTH, TSF
Bk ¥
; D 5 . 1 0 [ . 5 ‘ 2 ]
" MOISTURE O CONTENT, %
PLASTIC LIMIT b———i LIQUID LIMIT

ORY DENSITY
BCF

% PASSING
NO. 200 SIEVE

LOG OF SOIL BORING. HG-05-20840{BG-2).GPJ HVJ.GDT 412408

10 20 .30 40 50 60 70 80 90

r77ale-es “'Medium dense brown CLAYEY SAND (sC}

7 50
. 12-14-12 - w/ fefrous nodules 2'-4'

-

I N " St 16 very stfff reddish brown CLAY [CHY™ T ®

5. - - wi ferrous nGdules 4'-8' _ - 1. \

119 - M

1
6-'~-~--.._~__a

A 118

21

S S - wi sand seams i

Al
R

115 | _ i
Sh_éeésr Types ® = Hand Penet. B =Torvane A = Unconf. Comp.  ¥=UU Triaxial

See Plate 1 for boring location. l PLATE 4a

l\\ DU LATTS




LOG OF SOIL BORING HiG3-05-20040(BG-2).GPJ HY..GDT 4{12/06

LOG OF BORING

Project: Creekside Park Mass Fill
Boring No.: B-3
Groundwater during drilling: 15 feet Northing; ~-

Groundwater after drilling: -

Date: 12/10/2005

Easting: —

Project No.: HG05-20940 (BG-2

Elevation:
Station: —

Offsef: --

ELEWV!
DEPTH,
FEET

SOl SYMBOLS
SAMPLER'SYMBOLS
AND FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

% PASSING
MO, 200 SIEVE

DRY DENSITY
FCF

SHEAR STRENGTH; TSF
05 . t0 . 15 20

MOESTURE O CONTENT % .
PLASTIC LIMIT ——— LIQUID LIMIT

35

70

Shear Types

;jm 33-50-50/3"
h A 50-5004"

ﬂ 36-50-50/3"

XK

7 N‘w-sa{s‘

A ] 50i4"-50/3"

See Plate 1 for boring locaticn. I

Very stiff to hard gray-and brown SANDY CLAY (CL}

‘,,.“...‘.,.,...,.,....".......w,,.,.‘...”...‘..... ...................

- wi clay inclusions

12

- wf gravel

”.'Very dense brown CLAYEY SAND (SC}
- Wi gravel

16

10 20 30 40 50 60 70 BO 80

T
!
f

:

@ = Hand Penet. H =Torvane & =Unconf. Comp.

.'\ -.-| : E
AasU AT

¥ = UU Triaxial

PLATE 4b

—




LOG OF BORING

Project: Creekside Park Mass Fil
Boring No.: B8-3

Groundwater during drilling: 15 feet

Date: 12/10/2005

Nerthing: —

Project No.: HG05-20940 (BG-2)
Etevation: '
Station: --

LOG OF SOIL BORING HG.05-20840{BG-2).GPI HVI.GDT 4/12/06.

Groundwater after drilling: - Easting: -- Offset: —
S oy
BLEV. SOlL SYMBOLS o _ %% a. “SHEAR STRENGTH, TSF
DEPTH, | SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION. B Lo %~
05 0 15 20
FEET AND FIELD TEST DATA ;g o S A ——
Z|4 | MOISTURE O CONTENT, %
PLASTIC LIMIT ——— LIQUIDLIMIT
. o 10 20 30 40 50 60 70 80 90
Very dense brown CLAYEY SAND (5C)

- -'wf gravel. '

i -ﬁs?-stl-ﬁoe’s“ "i'}‘_e"r?jg’Eé’ﬁéé-’&"r’dir&h‘f"AN'i':':‘wi'tH'-‘s;fl_i‘(S'Pléhh‘) """"" T

B -w/ gravel .

| S 10

—7h

i 50/5.5"-50/2"

= O

[ 80

a5

— 90

— O35

100
- L0s . . . _ _ _ — L
Shear Types: € = Hand Penet. B = Torvane A = Unconf. Comp. 3 = UU Triaxial

See Plate 1 for boring location.

R e e
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PLATE 4c
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SOIL SYMBOLS SAMPLER TYPES
SollTypes g Toio welles [7] Mo Recovery
% Shelby Tube
Clay Silt. Gand Gravel. E Split Barrel D Core
Modiﬁers .
. —
% . .:f.,?;; \ [ rerTue B sersampte
/ // . . - ’c -‘&'..'1 . )
Clayey Siity Sandy Cemented
Construction Materials WATER LEVEL SYMBOLS
ES= el [ A A A =z Grouhdwater level after drilling in
=== u--‘q"" I A A A =3 et ‘borehol ‘s ;
=} TR APPA open borehole or piezometer
L # i .»\ rA '
Asphaltic Stab“fmd ‘Fill or Fortland = Groundwater level determined during
Conciete Base Debnis Cement = . drtlling operations
‘Canerete
SOIL GRAIN SIZE
_ Particle Size or.Sleve
Classification Particle Size . Mo, {U.S, Standard}
Clay < 0,002 mm <.0.002'mm
‘Silt 0,002 - 0.075 mm 0.002 mm - #200 sieve
Sand 0.075.- 4.75 mm #200 sieve.- #4 sieve
Gravel 4.75 - 75 mm. #4-sieve - 3 in.
Cobble 75 -:200.mm Jin. - §in.
Boulder - = 200 mm > g8 in:
DENSITY OF COHESIONLESS SOILS CONSISTENCY OF COHESIVE SOILS
Penetration Unidralned Shear .Penetration
Descriptive Résistance "N" * _Consfstency Strength (t56) Resistance "N" ¥
Term Blows/Foot’ ' B Biows/Font :
Very Soit 6-0.125 0-2
Very Loose 0-4 Saft. 0.125- 0.25 2-4
Loose - 410 Firm. 0.25-.0.5 4-8
‘Medium Dense 10-30 Stifr - 0.5 - 1.0 8- 16
. Densé’ 30-50 Very SHff 1:0- 20 16-32
Very Dense > 50 Hard > 2.0 > 32
PENETRATION RESISTANCE
3/6 Blows required to penetrate each of three consecutive 6-inch increments per ASTM D-1586 *
5074 I more than 50 Blaws are reqiiired, dfiving is discontinued and peretration at 50 biows Is noted
0/18" Samplar peretrated full depth under weight.of drill rods and hammer

* The N value is taken as the blows required to penetrata the fnal 12 inchies

TERMS DESCRIBING SOIL STRUCTURE

Stickensided Fracture planes appéar polished or Intermixed. Soif sample-composed of pockets of
glossy, sametimes striated different suil type and laminated or
Fissurad’ Breaks along definite.planis of fracture _ stratified stru_:.:ture_:s_ not .ewde_nt.
with little resistance to fracturing Calcareols Having appreciable quantities of calcidm
Incluston Small pockets-of different soils, such carbonate
as small lenses of sand-scattered Ferraus’ Having appreciable quaritities of iron
through a mass of clay Nodul A | mass of irfeatlar <h
Parting. Inclusion less.than 1/4 in_ch:thi_tk aaule Smatl mass of Irvegular shapa
o -extending through the sample T ——
B CLo 6120 3. Dty Ashlord. Rosd
Seam Inclusipn 1/4 inch to 3 Inches thick Houston; Texas 710721010
extending thraugh the sample 2819337388 Ph
Layer Inclusion greater than 3inches thick- 281.953.7293 Fax
extending through the sample
Larminated. “Soit samplé_-_c_or_npose‘d of aitematin'g KEY TO TERMS AND SYMBOLS
partings ¢f different sail type USED ON BORING LOGS
Stratified Soil-sample composed of alternating” e ———
: . seams-of layers of different soil. type PROJECT_NOJI L . DRAWING NO.:
HG-05-20940 (BG-2) PLATE 12




LOG OF S0IL BORING ' HG-05-20940({BG-2).6R) HVJ.GDT 412106

LOG OF BORING

Project! Creekside Park Mass Fill
Boring Né.: B-4
Groundwater during drilling: 15 feet Northing: -
Graundwater after driliing: -~ Easting: -

Date: 12/11/2005

Project No.: HG05-20940 (BG-3)

Elevation:
Siation: -
Offset: -

ELEV.
DEPTH,
FEET

© SOIL SYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST DATA

SOIL/ROCK. CLASSIFICATION

% PASSING
NO, 200 SIEVE
DRY DENSITY

PCF

05

SHEAR STRENGTH, TSF
11'0. L 1!5 .

20

I 77 -
Shear Types:

N'_a:u-fz

“Widitm dense brown CLAYEY BAND(§E)

34

"B to vary stiff gray and brown SANDY BLAYEL
- wiferrous nodules 2'-4' )

- wi ferrous nodules 13-18'

s s b SLAVEV SRNBEG
26

. Very st:ffgrayand brownCLAY (CH) eseraneeeae e

“Very siiff fo hard gray and brown SANDY CLAY (€L

B L R LRt R T Al B LR L P E S IR

37

119

113

116

121

10 20 30 4

" MOISTURE: O CONTENT. %.
PLASTIC LIMIT }— LIQUID L|M|T
0 50 B0 70 850 90

]

See Plate 1 for boring location. i

| VR AT IS

@ = Hand Penet, B = Torvane A =Unconf Comp.. % = YU Triaxial

PLATE 5a




Project: Creekside Park Mass Fill Project No.: HG05-20940 (BG-3
Boring No.: B4 Date: 12/11/2005 Elevation:
Groundwater during drilling; 15 feet Northing: -- Station: -
Groundwater after drilling: --- Easting: - Offsst; --
_ A
BLEV S_OQL'SYME%QLS" _ . _ - Za1g, SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS. SOILIRCCK CLASSIFICATION gg o Bk
. o _ : ' . ) 10. 15 20
FEET | AND-FIELD TEST DATA Solx L R . LA
zjd MOISTURE O -CONTENT, %
PLASTIC LIMIT ———1 LIQUID LIMIT
s _ _ _ 10 20 30 40 50 60_70 80 90
Gray and brown CLAYEY SAND (SC)
i “Very dense brown SAND with sit (§p=sMy T
- - w/ clay inclusions 3&'-40' ;(}3
40
- 6
i3
—50
3 23:32-38
- &
[ 27-33-37 - wf gravel 58'-80' 7
a A
g 445043
z : .
S 7
(E_‘ —B5
3 50/5.5"-50/4.5" d
I -
2 _
z =7 e o - : - I
:§ Shear Types: @ =Hand Penet. B =Torvane A = Unconf. Comp. = UU Triaxial
ol
i| See Plate 1 for boring location. PLATE 5b
% ' """ I -
AANIL AT Ty

—




LOG OF SOIL BORING HG-05-20840{BG-2).GPJ HVLGDT 412(06

LOG OF BORING

Project; Creekside Park Mass Fill

Project No.: HG05-20940 (BG-2

Baring No.:' B-4 Date: 12/11/2005 Elevation:
‘Groundwater during drilling: 15 feet | Nerthing: — Station: --
Groundwater after drilling: -— Easting: -« Offset: --
BLEV. SOIL SYMBOLS . L IR SHEAR STRENGTH, TSF
DEPTH, | .SAMPLER SYMBOLS SOIL/IROCK CLASSIFICATION: ag | Be SR
FEET AND FIELD TEST DATA ;;35 = } Dis : 1':0 + 155 } 2}0 :
: z|a MQISTURE O CONTENT, %
PLASTIC LIMIT F————!  LJQUID-LIMIT
—78 S 100 20 30_40 50 60 70 80 90
Very dense brown SAND with silt (SP-SM}
L - wi clay inclusions 38'-40' '
i 60/5"-50/3.5"
- 10
—75
i : E 39:50/5"-50/3"
— B0
80
85
100
105 _ . —L
Shear Types: ® = Hand Penet. B =Torvane A = Unconf. Comp, K= UU Triaxial
See Plate 1 for boring location: | PLATE 5¢
. |\5.‘-\‘L;]-\'T_Th.




LOG OF BORING

Project: Creekside Park Mass. Fili
Boring No.: B-5
Groundwater during driliing: 20 fest Narthing: ~
‘Groundwater after drilling: —- Easting: =

Date: 12/9/2005

Project No.: HG05-20940 (BG-2

Elevation:
Station: =
Offset: =

LOG OF-S0|L BORING HG-05-20840(BG-2).GPJ HV1,GDT 4A12/08

ELEV.
DEPTH;
FEET

SOILSYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

% PASSING

NQ. 200 SIEVE

DRY DENSITY
PCF

SHEAR STRENGTH, TSF

B
o5 10 18 20

MO]STURE O CONTENT %

. _
Shear Types:

G 69418

A 20:34540

<A 50-50/2"

A4 30-36-33

" Wedium dense to vary dense brawn CLAYEY SAND ™
(5C) a1

-wi fen’ous nodules 412 .
123

122

......................................................................

24

20

126

PLASTIC LIMIT +———— "LiQUID LiMIT
10 20 30 40 50 60 70 80 90

-3

Ll

® = Hand Penet. M =Torvane 4 = Unconf. Comp.

See Plate 1 for boring location. I

s fE L
ANROUINTTS

¥ =UU Triaxial

PLATE 6a




LOG OF SOIL BORING HG-05-20040{BG-2).GRJ HV.I.GDT 412108

LOG OF BORING

Project: Creekside Park Mass Fill

Boring No.: B-5

Date; 12/9/2005.

Groundwater during drilling: 20 feet Northing: --
Grouridwater after drilling: -- Easting: --

Project No.: HG05-20940 (BG-4)
Elevation:
Station; --
Offsef: -

ELEY. SOIL SYMBOLS

DEPTH, ‘SAMPLER SYMBOLS:
FEET AMD FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

%:PASSING
NO.'200 SIEVE

DRY DENSITY
BCE

SHEAR STRENGTH, TSE

—
05 10 15 20

' MOISTURE O CONTENT, %
PLASTIC LIMIT +———— LIQUID LiMIT

" 7

|__70 ) o K
Shear Types:

Mz119-21

® = Hand Penet. B =Tovane A = Unconf. Comp.

Stiff ta hard gray and brown SANDY CLAY (CL)

VerydensebrownSAND(SP) R R A e
- 'wi gravel

Dense ta very dense brown. SILTY SAND (SM;

141

18

115

10 20 30 40 50 B0 70 80 90

=gy

See Plate 1 for bering location. I

i ot

‘.\.\N.‘L"J ATTS

¥ = UU Triaxial

PLATE 6b




Project: Creekside Park Mass.Fill _ Project No.: HG05-20940 (BG-3
Boring No.; B-5 Date: 12/9/2005 Elevation:
Groundwater during drilling: 20 feet Northing: - Station: —
Groundwater after drilling: - Easting; -- : Offset: —
o ol |
ELEV. SOl S:YMBO-LS' _ _ z2 g'u_ SHEAR STRENGTH, TSF
DEPTH, | SAMPLER SYMBOLS SOI/ROCK CLASSIFICATION. AR A B
FEET | AND FIELD TEST DATA ta |z U U R
3|3 MOISTURE O GONTENT, %
PLASTICLIMIT i LIQUIDLIMIT
o . 10 20 30 40 50' 60 70 80 90
Dense to very dénse brown SILTY SAND (SM)
i 27-31-40
- b
— 75
i s0/550/5" | Very dense brown SAND with st (SP-SN) T e
L _ 6
— &0
— 55
--90
g5
% o
= .
%:_ =100
:(E B
= — 105 - - TV "
S| Shear Types: @ = Hand Penst. M =Torvane. & =Unconf Comp. = UU Triaxial
3 o _
| See.Plate 1 for boring location. PLATE 8¢
S , | {
AAREAT I




LOG OF SOIL BORING HG-05-20040{BG-2).GP! HVJ.GDT 451206 .

LOG OF BORING

Project: Creekside Park Mass Fill
Boring No.: B-6
Groundwater during drilling: 20 feet Northing: -

Groundwater after drilling: «--

Date: 12/9/2005

Easting: --

Project No... HG05-20940 (BG-2).
Elevation:
Station; -
Offget; -~

ELEV.

DEPTH,

FEET

SOIL 3YMBOLS
SAMPLER SYMBOLS -
‘AND FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

% PASSING

NG, 200 SIEVE

ORY DENSITY
PCF

SHEAR STRENGTH, TSF
0 .
05 ' e A8 L 20
MOISTURE O CONTENT, %
PLASTIC UMIT . LIQUID LIMIT

0

L 3§

Shear Types

-See Plate 1 for baring location.

4348

| .33-23-_2 4

" “Medium dense gray CLAYEY SAND (8C) 7

i o very siif ray and brown SANDY GLAY (BL5
- w/ ferrous nodules

43

21

114

10 20 30 40 H0 8C 70 80 SO

T

3

—0Q
T

e = O

@ = Hand Penet. B = Torvane A = Unconf. Comp:

I | - I

WAL EVED S

# = UU Triaxial

PLATE 7a




LOG OF BORING

Project; Creekside Park Mass Fill Project No.: HG05-20940 (BG:3)
Boring No.: B-6 Date: 12/8/2005. Elevation:

Groundwater during drilling: 20 feet Northing: - Station: -
Groundwater after drilling:. -—- Easting: = Qffset: -

ELEV SOIL SYMBOLS e SHEAR STRENGTH; TSF

DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION —— Bk ¥

; '0;5.'. 18 15 .7;.-0-
" MOISTURE O CONTENT, %
PLASTIC LIMIT  f——d LIQUIE LIMIT
e _ _ _ 10 20 30 40 50 6070 8050

' Very stiff to. hard gray and brown GLAY (CH) ' ‘1
L | \
L i
4

' f 324
115 ' i

\ . jl
!

FEET AND FIELD TEST DATA

% PASSING
NO. 200°SIEVE
DRY DENSITY

PCE

SN

S050i55" | Wisditin dense o Very dense brown SAND with sif
(SP-SiM)

b 4 41-5074"

| ﬂ-WO’H very loose 63'-65'

X 13-15-21 - w/ gravel 58'-80'
BhY

3 5
_Shg?;r Typeé:-' ' @ = Hand Penet. M =Torvane A =Unconf.Comp., ¥=UU Triaxial

See Plate 1 for boring focation; PLATE 7b

LOG OF S0IL BORING® HG-05-20940{RG-2) GPJ HVJ.GDT 4112/06

e
-

- -#- -l Ll

AN AT




LOG OF SOIL BORING HG-05-2004B{BG-2).GP). HVJ.GDT 4/12/06

LOG OF BORING

Project: Creekside Park Mass Fill
Boring Ne.: B-&
Groundwater during drilling: 20 fegt

Date: 12/9/2005
Northing: --

Project No.: HG05-20940 (BG-4).
Elevation:
Station: -
Offsetr -

SHEAR STRENGTH, TSF
%
85 , 10 15 | 20
" NMOISTURE O CONTENT, %
PLASTIC LIMIT fmemmeed  LIQUIC LIMIT

Groundwater after drilling: — Easting: —
— e
ELEV. SOIL SYMEOLS, Salk
) . . N o | =
DEPTH, | SAMPLERSYMBOLS SOIL/ROCK CLASSIFICATION 3o |8
FEET | AND FIELD TEST DATA 5%
. S| %
7 | Medium dense to vary dense brown SAND with it
- i {SP-SM)
B N S0/3"-50/2"
75 i
i B “-'E'sms"fsm"
- a0 ML
83
— 50
— 08
100
=105 - - : -
Shear Types: @ =Hand Penet.. B~ Torvane A =Unconf. Comp.

10 200 30 40 S50 60 70 80 90

Sée Plate 1 for boring location.

\\-.\!L'i\'}'[\

#* = UU Triaxial

PLATE 7¢




LOG OF BORING

Project: Creekside Park Mass Fill
Boring No.: B-7

Groundwater during drilling: 15 feet
Groundwater after drilling: -~

Date: 12/7/2005
Northing: -
kasting: -

Project No.: HG05-20940 (BG-4
Elevation:
Station: --
Offset: —

ELEV.,
DEFTH;
FEET

SO SYMBOLS

SAMPLER SYMBOLS
AND FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

3% PASSING
CNO. 200 SIEVE.

DRY. DEMSITY.
PCF

‘SHEAR STRENGTH, TSF
L o5 10 15 20

~ MOISTURE O CONTENT, %
PLASTIC LIMIT ——— LIQUID LIMIT

LOG OF 8011, BORING. HG-05-20940(BG-2) GPJ HVL.GDT _4f12/06

5. i
Shear Types:

See Plate 1 for boring location.

}6:9-16.
A

A 20-3440
|

LI =

 50-50/5.5°

.......................................................................

(sc_}

R S R T LR PPN S P L PLNIE P

Very stiff gray and brown SANDY CLAY (CL)
= wi ferrous nodules 4'-12'

~wf sand tayer 18-20°

....-._‘.‘ R Lo I

-wi sand 28'-30

3

52

115

123

1 20 30 40 S50 &0 70 80 90

L

® ='Hand Penet.,

B = Torvane

Pl 3 - LEE T
N ..'...' i -;'I. Y
A AT

A ='Unconf. Comp.

¥ = UU Triaxial

PLATE 8a




Project: Creekside Park-Mass Fill Project No.: HG05-20940 (BG-2)
Boring No.: B-7 Date: 12/7/2005 Elevation:
Groundwater during drilling: 15 feet Northing: - Station:; --
Groundwater afterdrilling: -— : Easting: — Offset: ~
=) i AR
mev. | SOIL SYMEOLS . N __ 281z SHEAR STRENGTH, TSF
DEPTH. | SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION o | W — OBk
FEET AND FIELD TEST DATA ig z [ 05 we- . 18 20 .
Sia MOISTURE O CONTENT, %
o PLASTIC LIMIT ————1 LIQUID LIMIT
s _ o o 10 20 30 40 50 60 70 B0 90
' V Sfiff to hard gray and brawn CLAY (CH) ' \\
R / \
B / A%
Ay
5 R " Bense s very dénse Brown SAND Wil siit (§P-&MY -2
] 11
L 40
I
2 < wi cidy inclusions 48'-50
) 10
S0 I
. £5-5074"
— 35
. 37-5012° -wi clay inclusions 58%60"
i _ 28
i
g 3 % 37-50/4.5" -wi gravel 83-80"
% —65 13
E ] :
8 - 1 21-18-21
2 i N
o & ' 6
Z Ll . R . : - , e —-
§ Shear Types: @ = Hand Penet. B =Torvane A = Unconf. Comip. # = UU Triaxial
5
&l See Plate 1 for boring location, PLATE 8b
o] ~
o]

: -
- PR ey, 4
BUESRTRINE 4




LOG OF 501 BORING HG-05:20840(BG:2).GPJ. BVJ.BDT 4412/08

LOG OF BORING

Project: Creekside Park Mass Fill

Project No.: HG05-20940 (BG-2

Boring No.: B-7 Date: 12/7/2005 Elevation:
Groundwater during driling: 15 feet Northing: — Station: —
‘Groundwater after drilling; — Easting: — Offset; --
- - oSt
‘ELEV. SOl SYMBOLS o zU1g SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOI/ROCK CLASSIFICATION. Ao WO “—B———¥—
FEET | ANDFIELDTEST DATA 6% N R N
Z|Q ’ MOISTURE Q CONTENT, %
PLASTIC LIMIT +——— LIQUID LIMIT
- _ 10 20 30 40 50 60 70 80 890
Denise td very dense brown SAND with siit {SP-SM) ' ' '

i raan | ekt denss SAND T

. -wiclay ihclusions 73475

— 75

3 50/5"50/5"

3 4

80

— 25

— a0

— 93

100

L igs _ _ _ - el —
Shear Types: ® = Hand Penet. H = Torvane A =Unconf. Comp. = UU Triaxial
See Plate 1 for boring location. l PLATE 8c




LOG OF SOILBORING HG:05-20940{BG-2.GP1 HV.L.GDT 4/12/08

LOG OF BORING

Project: Greéekside Park Mass Fill. Project:No.: HG05-20940 (BG-7
Baring No.: B-8 Date: 12/8/2005 Elevation:
Groundwater during drilling: 15 feet Nerthing: -- Statiom: --
Groundwater after drilling: -— Easting: — Offset; —

ELEW. SOIL SYMBOLS
DEPTH. | SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION
FEET AND FIELD TEST DATA

SHEAR STRENGTH, TSE
G
L 05 19 15 20
" MOISTURE O CONTENT, %
PLASTIC LIMIT ———3 LIQUID LIMIT

% PASSING

NO, 200 SIEVE

‘DRY DENSITY
PCF

- 10 20 .30 40 50 80 70 B0 S0

" 8fiff 10 hard gray and brown SANGY CLAY G

- wif calcaraous noduies 4'-18'

124 ' *

121

18

X

Shear'T-y_péS: @ = Hand Penet. B =Torvane A =Unconf. Comp. 3= UU Triaxial

See Plate 1 for boring lecation: l PLATE Sa

| 1w \(\".| AT~




LOG OF BORING
Project: Creekside Park Mass Fill Project No:: HG05-20940 (BG-2
‘Boring No.: B-3 Date: 12/8/2005 Elevation:
Groundwater during drilling: 15 feet Northing: - Station: —
Groundwaterafter driiling; — Easting: -- Ofiset: ==

ELEV. SOIL SYMBOLS

DEPTH, SAMPLER SYMBOLS SOIRCCK.CLASSIFICATION
FEET AND.FIELD TEST DATA

'SHEAR STRENGTH, TSF
05|10|15.2a‘
MO!STURE O CONTENT % .
PLAST[C LIMIT ——A LIQUID LIMIT

% PASSING

NG. 200 SIEVE

DRY DENSITY
PCF

LOG.OF SOIL BORING HGH05-20940(BG-2).GPJ_HV..GDT 412408

—.35

10 20 30 40 50 &0 70 89 90
| Wery siiff to Hard gray and brown SANDY CLAY (CL) '

30

121 {7 [* )/

&

sssoson | TVery denee brown SANG with i (8P-8NY T

35-5Q75"-50/2"

e}

Shear Typés:-g ® = Hand Penet. M =Torvane 4 = Unconf. Comp. 3 = UU Triaxial

See Plate 1 for boring location. I PLATE 9b

| vastag AT




Praject: Creekside Park Mass Fill Project No.: HG05-20940 (BG-2
Boring No.: B-8 Date: 12/8/2005 Elevation:
Groundwater during drilling: 15 feet Northing: -- Station: --
Groundwater after drilling: --- Easting: - Offset: -
_ ol
ELEV. SOIL-SYMBOLS | 283 SHEAR STRENGTH, TF
DEPTH, | SAMPLER SYMBOLS SOILUROCK CLASSIFICATION Go LS i
FEET | ‘ANDFIELD TEST DATA tolz 05 L 1@ 15 20
=z | c . MOISTURE O CONTENT, %
. PLASTIC LIMIT F—— LIQUID LIMIT
_ . : o o 10 20 30 4050 60 70 80 90
& '-' Very dense brown SAND with silf (SP-SM)
i 18-27-36
] 8
— 73
i 355055004
a0
— 8BS
— 50
—95-
: .
3 i
;% — 100
E i
g |
g
=  heyps - - " . . . .-
&| Shear Types: @ =Hand Penct. M =Torvane A =Unconf Comp.. ¥ =UU Triaxial
5 o
| See Plate 1 for boring location. PLATE 9¢c
N SN
AN ]i. FATT S




LOG OF SOIL BORING HG-05-20040(85-2).GP. HVL.GOT 4/12i06

LOG OF BORING

Project: Creekside Park Mass Fill
Boring No.: B-9

Groundwater duiring drilling: 20 feet
Groundwater after drifling: —

Date: 12/8/2005
Northing: --
Easting: -

Project No.: HG05-20940 (BG-4
Elevation:
Station: --

Offset: —-

ELEV.
DEPTH,
FEET

S0IL SYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST.DATA-

SOIL/ROCK CLASSIFICATION

% PASSING
NDO. 200 SIEVE

DRY DENSITY
PCF

SHEAR STRENGTH, TSF
~ i & ¥
05 10 15 20

"~ MOISTURE G CONTENT, %
PLASTIC UMIT ———1 LIQUID LIMIT

.........................................................................

'_ / 6-5-8

I : " E( T7-T

- . o

51

- wi ferraus nodules 4'-8'

- wi ferrous nodules 19'-12'

ﬂiza-as..a_a ety dbned brown SAND with s (Spsy
' g

S '-:m 42-36-30

12

‘—35

117

128

1020 30 40 50 60 70 80 B0

[ ®
._-Q"'J

?

Shear Types " @ = Hand Penet. Bl = Torvane

‘See Plate 1 for boring location.

WAMOWTIATT

A = Unconf. Comp.

X = UU Triaxial

PLATE 1Qa




LOE OF SOIL BORING FiG-05-20840(BG-2).6R HVI.GDT 412108

LOG OF BORING

Project: Creekside Park Mass Fill Project No.. HE05-20940, (BG-4
Baring No.: B-8 Date: 12/8/2005 Elevation:
Groundwater during drilling: 20 feet Northing: -- ‘Station; --
Groundwater after drilling: — Easting: —- Offset; -

ELEV. SOML SYMBOLS
DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION
FEET AND FIELD TEST DATA

SHEAR STRENGTH, TSF
oA
05 1o 15 20
 MOISTURE O CONTENT: %
BUASTIC UMIT o) LIQUID LIMIT

% PASSING
NO. 200 SIEVE
DRY DENSITY
"~ PCF

—35 1020 30 40 50 60 70 B0 S5O

Very dense brown SAND with silt (3P-5iM)

27

35-35-43

50-50/2-50/3"| - wf gravel 53-55'

|33-46-5014"

20-30-30

e

26-50/5.5" - wf rack 68'-70°

_ 5 _
Sh_egr Ty'pes": ‘ @® = Hand Penet. 8 = Torvane A =Unconf. Comp. 3= UU Triaxial

See Plate 1 for boring location. I PLATE 10b

— "
R bt Nogima o
ANV EATT S




(06 OF 50IL BORING HG-05-20840(BG-216P MVA.GOT 4/12/06

LOG OF BORING

Project: Creekside Park Mass Fill

Project No.; HG05-20040 (BG-2

Boring No,: B-9 Date: 12/8/2005 Elevation:
Groundwater during drilling: 20 feet Northing; - Statien: --
Groundwater after drilling: — Easting: - Offsef: —
oS E
ELEV. SOlL SYMBOLS o o =0ig SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS . SOIL/ROCK CLASSIFICATION @A | Eu i indie el
' : e ' o zR|aen 65 10 15 . 20
FEET AND FIELD TEST'DATA <5 |2 S F 4T S S e o
Z|a MOISTURE O CONTENT, %
PLASTIC LIMIT ———— LIQUID EIMIT
% _ _ 90 20 30 40 50 60 70 80 90
: “Very dense brawn SAND (8P)
i 504/5:5"-50/2"50/5.5"
i -wi gravel 73-75'
=75
B 50/4"-50/2"
80
— 85
-ag
95
100
_ _I—m's ) : - - — o T . A
Shear Types: ® = Hand Peéenet. B = Torvane A = Unconf. Comp. #* = UU Triaxial
See Plate 1 for boring losation. I PLATE 10c¢
I_\.\'-U'L"].v\TF.\




LOG OF SOIL BORING “HE-05-20840{BG-21.GRJ - IVJ.GOT._412/05

LOG OF BORING
Praject: Creekside Park Mass Fil
Boring No:: B-10 Date: 12/7/2005
Grourid_water during driilling: 4 feet MNorthing: —
Groundwaier after drilling: -— Easting: ~

Project No.: HG05-20940 {BG-2
‘Elevation:
Station: —
Offset: -

ELEV. SOIL SYMBOLS

DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION
FEET | ANDFIELD TESTDATA

% PASSING
NO, 200 SIEVE

DRY DENSITY-
PGF

“SHEAR STREMGTH, TSF
P b
0.5 ‘ 10 . 1.5 ‘ 20
" MOISTURE O CONTENT, %
PLASTIC LIMIT F———{ LIQUID LIMIT

° 57 Y- 4715 “Meditim dense to very dense CLAYEY SAND'(8§C)
- w/ foots to 2'

N 1 50-503" - Wi ferrGus nodulas 214
1 1 /

5. : ':_ -w ferrous nodules 4'-8

Very SHiff gray and brown CLAY (CH)

Very Sfiff gra),.r and brown SANDY CLAY (CL)

110

120

103

128

10 20 30 40 50 80 70 8090

13

o ——d

S

B~ —— —— -~ —®

%

—

P 3

Shear Types: @ = Hand Penet. B =Torvane A = Unconf. Comp,

<

See Plate 1 for boring location.
VRO AT

¥-= UU Triaxial

PLATE 11a




{.0G OF SOIL BORING H(3-05-20840(B56-2)GPS HV.LGDT 4/12/06

LOG OF BORING

Project: Creekside Park Mass Fill
Boring No.: B-10
Groundwater during drifling: 4 feet ‘Northing: -~
Groundwater after drilling:. -— Easting: --

Date: 12/7/2005

Project No.: HG05-20940 (BG-4!
Elevation:
Station: --
Offset: —

ELEV.
DEPTH,
FEET

SOIL SYMBOLS
SAMPLER SYMBOLS
- AND.FIELD TEST DATA

SOIL/ROCK CLASSIFICATION

% PASSING
NG. 200 SIEVE

DRY DENSITY
PCF

SHEAR STRENGTH, TSF
05 10 15 . 20
" MOISTURE O CONTENT, %
PLASTIC LIMIT e -LIGUID LIMIT

—_— 3’5

See Plate 1 for boring location..

70
Shear Types:

N'ZS'-AtU-SO!S"

N

) 3040-50/5"

] ﬂ 22:24:28

14:11-13

: E 40:50-50/4"

ﬁ 44:38:35

Very. stiff gray dnd brown SANDY CLAY (CL)

"‘Medium dense to very dense brown SAND with silt

(SP-5M)

- wi gravel 43'-45'

-w/ clay inclusions 53-55"

~wi clay inclusions 63'-68'.and gravel 63"-_80f-

"

10

8

10 20 30 40 50 R0 70 80 80

l.\_\'_-\_\(.']=\Tfh

@ =Hand Pénet. B =Torvane & =Unconf. Comp.

%= UU Triaxial

PLATE 11b-




LOGOF SOIL BORING HG-D5-20940{BG-2).GPJ) HVJ.GDT 4i12/08

LOG OF BORING

Project; Creekside Park Mass Fill

Project No.: HG05-20940 (BG-

A

~

B'_or'ing; No.: B-10 Date: 12/7/2005 Elevation;
Groundwater during drilling: 4 feet Northing: -- Station: --
Groundwater after drilling; - Easting: — Offset:. --
: ; A
ELEV. SOILSYMPOLS o _ za0e, SHEAR STRENGTH, TSF
DEPTH, | SAMPLER-SYMBOLS SOIL/ROCK CLASSIFICATION ag | HJ UWU
FEET AND FiELD TEST DATA ;‘gd % P ¢
: S zlc | MOQISTURE O CONTENT, %
PLASTIC LIMIT ——— " LIQUIBLiMIT
o 10 20 30 40 50 60 76 80 90
: Medium dense to very dense brown SAND with sift,
- {SP-8M) '
] ;’:ﬂ_som;s"'—sws'-‘ - Wi rock 78475
— 75
i ';;ﬂ.zg-_ss-'a?-
8%
—a5.
— 10
_ q05 _ : . — -
Shear Types: @ = Hand Penet. B = Torvane 4 =Unconf. Comp.  X¥-=UU Trigxial
-See Plate 1 for bering location. . PLATE t1c
. _\'\.‘-’-U._‘I_-'l.\"_l'l'\--




APPENDIX A

SLOPE STABILITY ANALYSIS




CASE 1




STABL for Windows Report

Date = 4/24/06
Time = 3:52:09 PM

300
280 -
280
201 - -
220
200+
180
180 §- -
140 4.
1204 -
100 4

Input Data

Geomeny and Bounday Condizions
FP1oblem: Mass Fill {Sand} B-1 thiu B/ -and B-18 ST

I ¥
1

U S USRS Y S U I
1 H L .P v ) 1
L " i . [ b i : :
e U S5y S

i 1

i r

0V O 1 g gy
1
-

B T T SRg
H H
B L T "IN W

H H

wdan ...;‘.,_;..,__.

i i
1 H i '

R U AU [P e — = a I I T T T T T e . T
! H H . | I ' 3
1 + : . + ‘ :
ar m  aw me — - - [ - - - - e R A

. H : : . :
G e e I Tt eI R IR AR . g e e
3 3 : - ] -

R o —= e == - R I i R S ) g
: ¢ | . .
S SV [ - L - = - - ] - v

. E

S L - - PR P A R R S PP

B 50 490 150 200 250 300 350 400 450 S00°




"Ségment NumBer

Left Extreme :
X

o Praﬂ]& Deﬁmng Segmcnt Coordmates

ch;mcnt #1 (T op)
1 Segment #H2 (T op)

'Left Exiteme Y nght Extreme X :

Right Extreme | Soil Under
Y Sl:gment

;chs_:r_lent #3 (T op). |

Segment # 4

[ Segment # 5

'-Segﬂlcnt # 6

Segment_.# 7

‘Segment # 8

¢ Seil .'Wct'.Un'it
. MNumber |  Weight

%Sat_ura'_ted Unit:|

Weight

Ccheswe
i Intercept

125

L1125

125

| 125
125

CScil#5 | 130

. S};ﬂ#%‘ 125 S S

: : ?
oiojo;ocial o




RESULTS

‘Geomeiry and Boundary Conditions
Prolbem: Mass Fill {Sand) B-1 theu B7 and B-10 ST - FS Min = "1.656

3001 : ; -
- n T ST AR . : ; R PR NP SEELUN B
o1 S G SRR S, S SO N PR ; ) . i
20 o b RREEE " ment e e
220§ - 4 o ; et b
200 %~ e ol - ) K . b U U mmmed e -
1804 - 3------ ! - oo dmo e e PEEERS e —--1
1804 - ~ ' : gyl . '
140 . - 4 : - : N /4 : : -1
120} 4 : " o7 e o
100 4 ' ;o - 4 . } :-

[

. : ! ' : : o !
1 | RS PO I g R o P iy i

QNT“_(.._..H__._‘______._T,.__.___,,,_,__,,.,-_;...._”

i t H ¢

0 50 100 450 200 250 300 350 400 450 500
{Scale in Feet}

‘Factors of Saféty of Ten Most Cridcal Surfaces

- Surface Number

" Factor of Safety

- M_SErché#_iv 1”6%6““_

. Surface #2 1,666
; Surface # 3 - 'I_._'6'76_ o

i
s
!
i

e e o
Stirface #5 : 1.707 '

ST
Stitface # 7 : 1718




Factor of Safefy Distribution Histogram

r
O 2 N O WO NO

— g . gm-

Ajglesio m._n._wuﬁ.n_.__m.._o..mmnwcmm.Hmn_

Facior of Safety Values




-

STABL for Windows Report

Date =4/24/06

Time = 4:03:04 PM

Input Data

Geomenty and Boundaty Conditions.

Problem: Mass Fill (Sand} B-1 shru B-7 and B-10 LT
300¢ ' : : : ' : ‘
2805
260+
240 -
20
200 -

180 §y-

160 4
1404
120 -

100"

0 50 00 150 00 250 300 350 400
{Scale inFeety




Profile Deﬁmng Segment Coordmates

: Left Extteme ‘L& ft Fstrerne ¥ ! R.lght Bitreme X nght Extreme Sotl Under
; Y : chment

Segment #1 (Top} ; T ‘
t Segl’ﬂﬁﬂt # 2 ('TBP) et e e on i
[ Segment # 3 (Top) |

Segment #4-

ch’mcn't'Num.bc

Segment # 5

| Segment#6

Segment # 7

i '.I-“'Segment# 8

Soil | Wet Unit fSatumted Unit | Cc:heszve
Number | Weight | Weight  Intercept

Seil#1 | 125 | 125 0 Co1
R TR T et
Csol#3 | 123 | 125 o T
TR g
el #5101 13D 2 0 BT
T T - e




RESULTS

_ Geomenry and Boundary Conditions !
Problem; Kass Fill {Sand) B-1 thni B-7-and B-10 LT - FS Min= 1.774 '
3']0 3 1 ; : ...;:k.-,........:. _______ f vvvvvvv ;___,..,-:....',:.. ..... :..m,-'_..." .......... i‘..- .
260 4 ! e ' _ beme g a e
260 § i P 3 S - oo
2404 -‘ ] e o el

220 } : : I B PR G T I
200 L [ A 3 ) L i . LS
180 ; : ' = R

1204~ i il ; I D T
1004 - - : - : =

=

6 50 400 450 200 250 300 350 406 450 500

Factors of Safety of Ten Most Critical Sarfaces

Surface Number “”I-Fa'cto: of 'Safc'f:-);

Surface #1 1.774

Surface # 72 1.?74

Surface # 3 1,778

Surface # 5

| Suifice®6 . |
Sutfce #7 . 179%

- 138




Factor of Satety Distribution Histoarém

e e e e

1

'
T
3
3
3
i g
i L
' L
i L
3 1
! I
b
_ |
: ) 0§ ]
-_—

12

Aples jo-sibped v Jo sbeuaniag

Factor of Satety Values:




STABL for Windows Report

300
280 -
260

- Date =4/24/06
Time = 4:19:18 PM
Input Data
Geomeny and B'oun'dmy- Conditions _ _ _ |
Problem: Mass:Fill {Sand} B-1 thiu B-7 and B-10 LT with High WT
t ~~~~~~~ ~~-i ————— et frm AR SR ’p ------- prm - '
P SR S SRS PR A SR SR .-
2_20:.__;__,___._.-_.\_””.,; ........ [ T I D e N D

2004
180
1'5'0 A,
140°
120 -
100§

i E : i | i H ¥
4 F 7 i

L B

20
{Scale in Feet}




: " Profile Deﬁmng Segment Coordmatcs - :
Segment Nuimber Lweftﬂﬁgtre;ne}{ Left Bxtreme Y ¢ nght Extreme X nght Extreme Y Soil Under Segment
Segment #1 {T op} 0 i 100 100 100 2 ‘
Segment YT {Top) e e e et & s e e et s o]
| Gt‘-:gmcnt #3 (T op) r
Segment#4 |

Segment #5

chment # 6

- Segmen{ W

5011 pmpemes i v i vt s bt

- et S_aEl;rated_T—jmt’ e v | — M!d-_ e _
zSoﬂ.Nurnber-.:é Weighe | Weight | Intercept Phi (deg) : Ru ;Pressure_ Head Water Tnbleé

| Soll#1 ! 125

5011#»5 130
Tseil#6 | 125




RESULTS

Geometry and Boundary Conditions
Probfem: Liass F|]| {Sand) B-1 thiu B and B-10 LT with High WT - FS Win'= 0.946

3|3[|,..w:_ -___{.._.._.m ..--,.,-",.-..,._ -___-_,..';..-....,“ .._--_4.,'-,““.__-____%,._h__"_q
H 1
: 1 1 H !
;11T SRV .;”._____I.._,_...-i“h___s__,--,P-_n__xw..,-- IR -
1 i E] L3 T 13 ' 1 T H)
260+ R R R T Rt L LT T2 Tt PR
5 L 1 r 1 B H 13 [}
_2413_“.._:“..M.___.__-,-,. T I

220

200

1804
160}
140}
713 R,

e o o

¥ actors of Safety of Ten Most Critical Sm:faccs

Suxface Number ; Pactor of Safety

Su face # 1

Surface #4

Surface # 5
 Suiface # 6
. Surfacc.i};a’m'.
Surface £ 8.
“ Surfar:e # 9
Surface # 10

A r i el m e el i S v e S P A P s ot ot i et e s




Faclor of Sstety Distrioution Histogram

F
s

e i el R R R

;B

i 1

) 1

P : !
N & B e e o
Aj91es J0-SI0jaE )8 10 96EIIS0.aY

‘Facior of Safety Values

L e P L e L £ P e e s

PRV




S-TABL for Windows Report

Date = 4/24/06
Time = 4:28:15 PM
Input Data

_ Geometty and Boundary Conditions
Preblem: Mass FHl (Sand) B-1 thiw B-7 and B-10 LT w High WT- Geogrid

300 3-
260 & - 4
240 -
220+
200 4
180"
160°§-
1404
120 4
1060 4

Bn i

0 S 100 450 200 250 300 350 400 450  s00




- §egméntf‘1mwﬁgcr Left Estremne X Le& Extreme Y. nght E‘;trcmr; X nght Extreme Y Sozl Unde:r Segmcnt
chmemt #1 (Top) < 0 100 : X - :
chment#z (Top) 100 . 100 et e i e et s ot s i e et

Ségment 5 4 e
chment #5 : o 98

Segment #6 r

...... ittt Soﬂlgropem e et e+ St e et 5 e 1

! S'c':il‘Ntzmber' WctUmt Saturated Unit | Coheswe :

._; \ 2 Wei ght ! Welght Intercept f Pressute Hc-.ad Water Table

Phi (deg)

yo “Soﬂ#i ,_: o | o T — 5 R — e | .....

Csol#2 1 125 L 425
. Soil#3 125° (125
B T
Scil#5 | 130 130

Saﬁ#—ﬁr 125 , e B R SR

i ¥ : Yy Coordmatc \Iumbcr of - Allowable | Scil-
Boundary | Goordinate % of Bowtom: ; Geosynthetic | Lengthof  Geosynthetics ‘Geosynthetic '
‘Number for i6f Top Layer: Layer . Groups  Geosynthetics Teédsile Swrength @ Coefficient
Apphcanon  Intersection ; Intersection . between Top !inthe Guonp  per Unitof ".- of :
wn:h Siope ! withSlope | and Botom | - Length Interacnon

é_gcou_p#ii 2T Tss T 28 C120 C 1200 L 08

- Growp .
| Number




T P LR T A L L 0 TS TR Bl st o 2 e i okt £ i e bk A % re i e

RESULTS

Geontelry and Bounday Condmons :
Froblen: Mass Fill (Sand} B-( tlnu B7- and BXIO LT w ngh Wf Geogiid - FS Min = 1.321 ‘

' b 1 ! 3 P ' N -hl_,,,wv -
3DQ.A~1-,_-.,r_?___?__,_,_¢_hf_,7-_,_--_“_~_- R Rt !
! . s B | : 1 ] 4 !
L it D APARN . PR, e m e R TP A
: H | i x . 1 t 3
2804 - ~~ = R T MmN e e g N s e m e o i e o m d i oL MM e A S e e m o e e = = = e e

1 v ] '- i % + H 1 ¥ 1

e F AR R SET
220..-.{....,,,,_.__

1 3 i r
S ———— [ R . b o [ SRU

e T T T g A [ I S
)
'

WYY T T T e wa
1

B P

""‘s“‘."“_"""."“""““"”'_'_'_.'""“i"""““h"_"."

o 50 100 450 200 266 300 350 400 450 5a0

lr'actors of- bafcty of Ten Most Critical §

Surface Number Facto;: of Sa ey
Surface #1
_ Surface # 2 L

) Surface#4 T

Surfacc #s 1.333
CSurface #6 ' '

 Suface#7 1357' '

Surface # 8 :
Surface #9 1338
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APPENDIX B

CONSOLIDATION TEST RESULTS




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

ASTM D 2435
Project Name: Creekside Park Mass Fill Boring No. B-1
Projeet Mo HG-05-20940 (BG-2) Semple New S
Sample Depth 33 .35
Soil Properties
Initial Pry Unic Weight {pch B9.07
Firial Dry Unic Weight (pef) 9211
Iniitial Void Ratio 0836,
Finad Void Rado _ 0,795
Taital Moisture Content (%%} _ 3082
Final Moisqure Conrerit (%) . 3283
Pre-Consblidation Pressure (tsf) 3.6
Over-Consolidadon Rato, OCR 24
Compression [ndex, Cc- 4,265
Swell Index, Cs 0.066
Tested by: IG Date: 12472006
Calevlaed by &Y Dare: 3/14/2006.
Checked bz FF Date: 372172006

PLATE B-1-a




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Project Name:: Creekside Park Mass Fill Boring No. Ba
Project No. HG05-20940 Sample Na. S-11
Date Tesred: 1-24-06 Samgple Depth 33.0'- 350
Technician: e Dage Calculaded: 21406
Sample Data Initiall | Fimal' |TestDaca |Initial Final
Sample Helghe (i) 1.000 0:987|We + Ring (g) 693.000 693.300]
Diarmeter (in) 2,500 2:500{Dry + Ririg (2) 657.600 657:600
Volame (cd) 30,440 79:394|Ring Wt. (g) 542.770 542.770
Height of Solids {in) 0.529 1529 Moistyre Data {Trimmings) 1L
Specific 'Gr:_lvity 2,700 2,700} W et + Tare (g) 57,830
Moisture Content (%) 30.828 32.831|Dry-+ Tare (1) 51:430 PI
Wet Deasity (pef) 116.539 119,88t (Tare () 50,180
Dry Densify {pef) £9.078 90:251 | Moisture Contenc (%) 26:824
Void Ratio 0891 0.867|8ample Description )
Pecent Samration 03379 102,267 e Gay
Applied Calibr. Def. Corr. Cum “Void -
Press. Rdg. Rdg. Reading | Sirain Ratig, Void Tsg €,
(i) (in.) (in) (in) (%), Change Ratio (miny | (n/day)
0.356 - (L0026 0.0064 0,0038 038 am 0:88 .21
0.712 0.0037 00091 0.0054 0.54 .0t .88 3.10.
1425 0.0053 0.0214 0.0159- 1.39 0.03 086 3.00
2846 00076 | 0.0325 0.0249 249 005 0.84 13:00. 5.19
5.652, 00100 | 60510 0.0410 410 0.08 081 8.00 815"
11.384. 00146 0.0830 0684 6.84 0.13 0.76 1490 440
22769 0.0160 6:1290 0.1130 11.30 021 0.68 11.00 507
11,384 00148 | 01236 01088 10:38 .21 0.69 "8.50
2846 | 0119 0.0933 L0814 B.14 015 0.74 50.00
0.336 0.0088 0.0402 0.0314 314 ¢.06 0.83 110.00

PLATE B-1-b
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HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Creekside Pack Mass Tll

HG05-20040

e - Log{p)} Curve
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PLATE B-1-¢c




HV]J ASSOCIATES, INC,
CONSOLIDATION TEST RESULTS.

ASTM D 2435
Project Name: Creekside Park Mass Fill Boring:No. B-2
Pioject No. HG-05-2004) (BG-2y . Sﬂrﬁplé:';\_"n. 57
Sample Depth 1515
Soil Properties.
Enitial Dry Unic Weight (pef) _ 112.4
Hinal Dry Unic Weight (pef 1133
Initial Void Ratio . 0471
Final Void Ratio ) (459
[nitial dloisture Content %) ] 15.9
Ihiad Moistuee Contgng () 16.4
Pre-Consolidation Pressire () gk}
Owver-Consolidadon Rato, OCR 33
Compression Index, Ce 0.ina.
Swell Tndex, Cs 0.022
Tested by: 16 Dare: 1/24/2006.
Calculated by 8V Date: 371472006
Checkedby:  FF Dae: 3/24/2066

PLATE B-2-a




HV] ASSOCIATES, INC.
'CONSOLIDATION TEST RESULTS

QU558 451

Pedject Nane; Creckside Pacs Masy Fill, Boting No. 3.2
Project No. HGUS-2004 . Sample No. 57
Date Tuseed: 12,2503 sample Dopil 1315
-Technician: G Date Caleulated: 21106
Sample Data Initial Final Test Diata Initial Final
Szmple-Haight {in 0.794} 0.786|Wer + Ring () 51750 {51,920
Diatmetee-{iny £:950 1.950|Dey + Ring{e 1413.363 [40435
Voliime {cc) 38.838 38.466|Ring W {g) 0.360 F.501)
Heighe of Solids tin} {.540 0:539|Moisture Damn (T dmmings) LL
Specific Graviey 26350 2.630|Wet + Tdre (g) 161480
Mo‘is,n.u_rc_Cuu teie 15.981 16:440 D+ Tage {15 43,110 PI
Wer Deasity {pef) 130.379 131,982 Tace () 30040
Dey Drensiry (pet) 112414 113347 Aloisrure Contene o} 15.9%]
Void Rado BESI 0.45%)Sample Description Red Sandy Clay w/snd
l.jerce_nt Sn__mm_drm- 89916 '94,94Q . SeAms: ';lm:l i, r;nc.[u['cs
Applicd Calibr. | Def. Corr. Cum YVoid _
Press. Rdg. Rdg. Reading Btrain Ratio Void tsg C.
(tsh) (in.y (in.) (in.) (%) Change Ratio (iminy | (n'/day)
0356 B0sa 0.0064 0.0012 015 0.00 047 0.04
0z | ey 0.00%% 0.0r28 035 0.0t 47 0.08
1.423 tiHEH (001568 0AWYFT 0.97 0.04 .46 XL
2.846 BN 0260 04 17 0.03 s .07 6249
5692 D.0144 00387 0.0243 3.06 0.03 (43 006 6RR.59,
11.3%4 0152 D543 H.0371 4,67 0.07 bt on7 3BEL267
22769 0.4204 (L0729 0.0525. 6.61 0.1} 037 0.0 389.82
11.384 BHRE N 00519 6.54 8.10 037 .05,
2.846 £33 0.0610 04435 5.73 008 1wy a.bn
0.356 it i 00474 007 A 43y

PLATE B




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Project Names Creekside Park Mass Fill Boring No. B-2
Project No: ‘HGO5-20040 Sample No. 8-7

Sample Depth  13-15'

e - Log(p) Curve
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PLATE B-2-c




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

ASTM D 2435
Project Name: Creekside Park Mass Fill Boring No. _ B-3
Project No, HG05-20940 (BG-2y Sample No. 50
Saruple Depth 2325
Soit Properties
Initial Dy Lnit Weight (peb) 99.9
Final Doy Unic Weight {pch) 97.49
Inital Void Ratio 0.699
Final Void Ratio 0.688
Inital Moisture Content (%) 257
Fina! Moiswre Content (%) 28.1.
Pre-Censolidadon Pressure (tsf} 1.9
QOver-Consolidation Ratio, OCR 1.6
Compression Index, Ce _ 0:149°
Swell Tadex, Cs 0.077
Tested by: 1G Dater: 1/24/ 2{)06
Calevhited by: 8V Date: 3/14/2006
Checkedby;  EF Dute: 372172006

PILATE B-3-a




HV] ASSOCIATES, ING.
CONSOLIDATION TEST RESULTS

Project Name: Creekside Park Mass Fidl Borng No. ‘B-3
Project No. HG-05-20940(BG-2) Sample No. 5-2
Date Tested: 12/09/ 2005 Sample Depth 230.2500°
T@c'hni_cian: 1G Date Calculared: 03/02./'2_006
Sample Data Initial Final  [TestData ‘nidal Final
Sample Height (in) 0.750 0.745|Wet + Ring {g) 177.870 180,140
Diameter (in) 2.500 2.500|Dry: + Ring (g 153.622 153.620
Volume {ce) 60,330 59.928{Ring W {g). 59.520 59:520
Height of Solids (in) 0.441| 0,44 {Moistise Data (Trimmings) LL '
Specific Gravity: 2.650 2.650|Wet+ Tare () 140.700
Molsrare Coneent (%%} 25768 28.183| Doy + Tare{gy 118.230 PI
\‘(J.’c_tDenﬂr}r {peh) 122.411 125,596 Tare {g) 31.030
Dry Déunsity (pef) 97.331 97.982|Moisture Content (%) -25.768
Yoid Ratip .699 0.688|Sarnple Descripdon Red and Gray' Clay-w/'sarid
Percent Sstaraton 97.697 160.000 - and Fe. nodules
Applied Calibr. Def. Corr. Cum Void
Preis. Rdg. Rdg. Reading Strain Ratio Void £ C,
{isf) (in) (in.) {in.) (%) Change Ratio (min) | (n"/day)
0,356: 0.0041 02E 0.0080 T 002 0.68 0.0
0.n2 0.0057 00164 | 00107 1.43 0,02 C067 010
14723 6.0079 00213 00134 1.79 0.03 0.67 9.00
2.846 0.0103 0.0345 0.0242 323 Q.05 .64 6.00 6,22
5692 0.0126 0.0514 0:0388 517 0.09 0.61 13.00 376
11584 00157 o.0702 0.0345 7.27 ' 012 0.58 1250 274
22.769 00181 | 0927 10746 9.95 0.17 0.53 12.00. 2,70
11.384 0.0167 0.0862 0.0695 921 (.16 053 510
2846 0.0142° 0.0619 0:0477 6.56 0:11 0.59 33.00
0,356° 00112 Q:0310 0.0198 264 | 004 (163 52,00

PLATE

-3-b




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Project Name: Creekside Park Mass Fitt Bori’r_ig Ne. B3
Project No. FIG-05-20940(BG-2) Sample N6, 'S-9
Sample Depth  237.0-25°0

e~ Log{p) Curve
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* 060 -

Void Ratio
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PLATE B-3-¢




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

B4

5.

¢-8'

ASTM 1D 2435
Project Name: Creekside Pack Mass Fill Boring No.
Proj_eé.t No. HGO5- 209401 (BG-2) Sample No.
Sample Depeh
Soil Properties
Igita] Dry Unic _\‘_C"c.ilr.{:l:c.{p_tt'} 1009
Final Dry Unic Weighr (pif 105.3
Inital V'oid Rato 0.637
Fina{ Void Ratio- 0.57
Ininal Moistuee Content {4 181
Findl Moisture Conrent:("w; 21,4
Pre-Consolidaton Pressure {16} 3
O\*et—C'ons'oﬁdadon' Ratio, (CR 7.1
| Compression 1ndex, Cu 0.166
Swell Indey, Cs' 0.011
Tested by: I3 Date: 1/24/2006
Calenlated by: 5y ' Diate: 3/1472006
Checkedby:  EF Date: 372172006

PLATE B-4-a




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Project Name:- Creekside Park Mass Fill Borting No. Bed
Praject No. HGH5-20940 Sample No, 54
Pate Tested: 12.27:05 ~ Sample Depth :6;0_'.-5,0'
“Technician: G Dite Calealaced: 1:28:06
Sample ‘Drata 1nitial Final Test Data. Indtial Final
Sample Height (in) 1.010 {.950| Wet + Ring {g) 698.240 699470
Diameter (iny 2300 "2.500{Dey + Ring () 674:325 671,803
Volume {cc) 81.244 76.418{Ring Wr. (g) 542,830 542,830
Height of Sofids (id) Q617 0.605] Moisture Data (Trimmings) 1L
Specific Gravity 2,650 2.650{Wet + Tare (g 138.910
Moisture Content (%) 18.187 21,430|Dry + Taze () 122.120 Pl
Wer Desisity (pch) 119:363 127.907| Tare g 29800
Dry Deasicy {pcf) 100,99 105.316 | Moismre Content (%) 18.187
Vaid Rade 0,637 0.570|8ample Description Red Sandy clay w/ Iots of
Percent Sararadon: 75.624 90,702 Ferrous nodules
Applied Catibr. Def: Cort. Com Void
‘Press. ‘Rdg; Rdg. Reading Strain Ratio. Void tsy C,
(ts) (in) fin.) (in) ) Change Ratio | (min) | (n'/day)
0.336. 0.0026: 0.0092 0.0066- 0.65 0.01 0.63 0.05
0.712 0:0037 0.016+4 0,0127 1.26 0.02 0.62 0.09
423 0.0055 0.0251 0.0196 1.94 0.03 0.61 0.05
2846 00076 00338 06282 279 0.05 0.59 0.06 1199.00
5.692 00100 5.0521 0.0421 417 007 0:57 006 1107.02
11384 0.0146 0.0835 0.0689 6.82 0:11 0:53 0.06 1101.65
32769 [ty G135 0.0975 0.65 016 0:48 0.00 653.95
11,384 00148 0:1102 0.0954 9.45 0.15 0.43 0.05
2546 00119 01013 DAY 8.85 0.14 0.42 0,50,
0.356 D.0088 00891 0.0803° 795 015 0.51 3.20

PIATE

B-4.b




HV] ASSOCIATES, INC,
CONSOLIDATION TEST RESULTS
Project Name; _ Creckside Park Mass Il Botifig No,  B-#
Project No. HGO5-20940 _ _ Sample No. S-4
Sample Depth  6.0'- 8,00

e - Log(p) Curve
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PLATE B-4-c




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

B

]

5-

L

33

~23

ASTM D 2435
Project Narpe: Creekiide Pack Masé Fill Boring No.
Project No. FIG U 20040 (BG-2) Sample No.
Sample Depth
Soil Properties
Tnital Dev UnicW vivhe (pef) 114.3.
Final Drv e Wieiehe {ped) L1488
Inida Void Raifo {116
Firal Void Wann . 0.439
Initial Moisrure Chinterir (%) 131
Pinal Moistuee Conent £%4) 16:1
Pre-Gonsulidntiun Pressure (isf) 41
Over-Consolidafion Rato, QCR 25
Compression lndiy, O 0.099
Swell Tndex, {ls 0.022
Tested by 1G. Date: F724 /2006
Caleulated by &V Dac: 371472006
Checkedby; ~ FF Dare: 372172006

PLATE B-5-a




-HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

.on_'].ect Namer Creckside Park Mass Fill Boring No. B-6
Project No. HIG05-20940  Sample No: 5-11
Date Toested: 12.23-06 Sample Depth 3335
Technician: IG Daie Cnlcuiated: 2-11-06.

{Sample Data Tnitial Fipzl |TestData Initial Finat
Sample Height (in) 1000 0.995|Wet + Riig (g) 713.440 714.360
Diameter {in} 2.500 2.500|Dry + Ring (g), 691.087 591.013
Volume (i) 80.440 80.038|Ring We. {2} 543.680 543,640
Heighr of Solids _(_hfl) 0.692 0.691|Moisture Darta (Trimmings) 1L
Specific Gravitr 2.650 2:650|Wet + Tare {g) 110.790
Moisture Contenr (%) 15,164 16.18 Dy -+ Tare () 100,180 Pl
Wer Density (pef) 151,689 133.489| Tare () 30.210
Dry Density (pef) 114:349 114.897 | Moistute Content (%) 15164
Void Ratdo’ 0.446 0.439|3amplé Description
Percent Saturaton 90.080 97.632

Applied Calibr, Def, Corr. Cum Void
Press. Rdg. Rdg. Reading Strain Rago Void T3 G,
(tsf} (in) (in) (in.) %) Change- Ratio (miny | (0%/day)
0.356 0.0025 q.009 0.0061 0.61 0.01 0.44 .05
0712 00046 00115 00069 0.69 0.0t 0:44 0.81
1,423 0.0060 0.0195. 0.0133 133 0.52 043 092
2,846 0.0081- 0.6284 0.0203 203 0,03 0,42 1.30 52.35
3602 00105 0.0383 0.0280 280 004 0.41 095 70,51
11,384 00131 0.0633 0.0502 502 0.07 0.37 9.00 7.11.
22,769 20159 0.0873 00T T4 Q.10 0.34 T8.00. 3.40
11.384 00145 0.0856 0071 7.11 910 034 0.1
2.846 00117 0,069 00579 579. 0.08 0.36 37.00
0.356 00085 0.0388. 00303 303 0.04 0.40 150.00




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Project Name: Crekkside Park Mass Fill Boring No. B-6
Project No. HG05:20040° Sample No. $-11
Sample Depth 33-35

e - Log(p} Curve
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Project Narme:

Project No.

Sample Ijg;pl'h
Soil Properties
Tnitial Dy Unic Weighr (pef) 97.7
Final Dry Unic Weight (pef) HI0S
Tiicial Void Rado 0.692
Finial Void Ratdd 0.64
. Initial Moisrure Codrent (%5} 25
Final Moisture Content (¥5) 249
Pie-Consolidaton Pressure (tsf) 3.6
Qver-Consolidadon Ratio, GCR 22
Compression Index, Cc 0.182
Swell Tndex, €5 0.077
Tested by 1G. Date: 1/24/2006
Calculated bys SV Date: 371472006
Checked 'By: ~ FF. Date: 372172006

HV] ASSOCIATES, INC.

CONSOLIDATION TEST RESULTS

ASTM D 2435

Creekside Park:-Mass Fill

HG-05-20040 (BG-2).

Boring No.

Simple No.,

PLATE B-6-a




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Creekstde Park Mass Filf

Project Nanie: Boting No. _ B-7
Project No. HG-05.20940(BG-2) Sample Mo, 50
Dhage Tested: 12/09/2005 Sample Depth 2340.25°0
Teehnician: IG Date Calculaced; 03:10-06
Sampic Data Initial Firial Test Prata Initial Final
Sampie Height {in) 0800 (.786|Wet + Ring (g}’ 149.030( 150,020
|Diameter in) 1972 1.972|Dry + Ring (g) 133.308 134.158
Valume (cc) 40.040 39:339{Ring Wr. (g} 70600 70,600
Height of Solids {in} 0473 .479| Moisturé Data (Trimmings) ir
Specific Gravity- 2.650 2.650|Wer + Tare () 119.876|.
Moistire Contenr{%) 25.072 24.958|Day + Tare (g 101.820 rI
Wet Dinsity (pf) 122228 125976 Tase (g) 30620
Dy Densicy (pef) 57727 100.815 | Moisture Content {%3) 25.139;
Void .Rf"ltio _ 0,692 0.640 .Samplc.];)escﬁpti__nn Gray & Red Clay
Perient Saturation 96.002 100,000}
Applied ‘Calibr, Def. Cors: Cum Void
Press. Rdg, Rdg. Reading Strain Ratio Void ten L0
(s (in)) (in.). (in) %) Change Ratio (minjj | (n"/day)
0.356 0.0052 0:0089 0.0037 D46 001 068 0.05
0712 0:0068 0.0125 0.0057 0.71 001 0.68 0.11
1.423 0001 089 0.0098 1,23 0.02 06T 14.00.
‘2846 0.0119 0.0345 01,0226 2.83 0,05 0.64 29.00 1.48
5.602 00144 00525 0.0381 476 0.08 0.61 2260 1.87
11.384 0,0172 00778 0.0606 7.58 R 0.56. 2100 1.85
22.769 0.0204 01110, 0,0906 11.3% 0,19 0.50 2900 123
11384 £.0183 0.1044 0.0856 10,70 018 0,51 7.10
2846 00155 00724 0.0569 7.1 0.12 057 40.00
0.356 00116 0.0220 0.0104 1.30 002 0.67 200.00
PLATE

B-5-b




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS
Project Name: Creekside Park Mass Fill Boting No. B-7

Project No. _'HG‘-OS-20940(BG-2_.) SampleNo, .59
Sample D'epth 23'.0-25'0

e - Log{p) Curve
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PLATE B-6-c




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

ASTM D 2435
Project Name: ‘Creekside Park Mass Fill Bodng No, B-§
Project No, | HG5-20040 (BG-2): b'_:m.mku-,\n. 54
' ' Samiple. Depth, o
Soil Properties
Tnitial Div Unic Weight (pch) [i20
Final Dre Unit'Weight (pef) P
Initial Vioid Rato TR
Final Void Rasio s
Tniddl Moisture Content (%%} 144
Final Moisture Content (%) 1.2
Pré-Comdolidaton Pressure (tsf) 3.3
Over-Consolidation Rato. OCR 0.4
Compression Index, Ce. o t16
. Swell Index, Cs ' WD
Tested by 16 Date: 1/2472000
Calculated by: SV Datés 371472006
Checkedby: ~ FF Date: 372172006

PLATE B-7-a




HV] ASSOCIATES; INC.
CONSOLIDATION TEST RESULTS

Project Nanwy Creekside Pk Slags Fill Be ity Mo B-3.
Prajecy M. HGN3-20040) Stungle Nis. Nl
Diate Testeck 1Z2-10-05 Sunple Peprh G781V
Techaeian; 1G Dree-Ualcuburid: 1-28-06
{Sample Data Initia} ) Final  |{Test'Data Tnitial Final
Sample Heighe {in 1000 0967 Wet + Ring (1) 703.820 708,986
Diarnetwr {in 2500 2300] Doy + Ritg 1t 687.564 583.8010
Volume (cc) 80440 77,785 | Ring W (g 542,720 542720
Height of Solids fin) (1679 0.67 1| Moisture Daca (Trimmings) _ LL
Specific Gravier 2,650 2630} Wer + Tare <3 130,550
Moistuge Conrent {o 14,834 16208 Dy + Fave 4y 117530 PI
Wet Dedsiry (pet). 128.850 133.375| Tace (@) 29.760
Dy Densicy {jef) 112,265 4780 Moisture Content ™o 14.834
[Void Rario D74 0441 [Sample Desciiptinn . Reddish brown Clay w/
Percont Saturation $2.980 97.425 Sand and Fe-nodules
Applied Calibr. Del. Corr..Curmn Void
Press. Rdg. Rdg, Reading Strain Ratic’ Void tse Ce
{tsf)y {in) (in) (m) {5y Change ‘Ratip (min-) (in*/day)
0.356 6.0026 00047 0.0021 024 vy maT1 0.5
0717 {037 0.0082 00043 0.45. (0. RAGT. (iAW)
1.423 fLO033 0.0136. 00081 .81 thib P62, (.08
2846 BTG 0.0213, 00139 139 D02 0433 0.6, 114904
5.692 081160 0.0330 0230 2.30 Y3 1,440 ] 966.30
11.384 Tt 0.0513 0.0367 3,67 0415, 0420 .03 1200413
22709 f.0160 0.0759 0.0592 599 0.4 1383 0.07 893.15
11,334 LIS 00735 0.0587 5.87 0419 387 003
2846 RO, 00680 0.0561 3.0 (08 0,301 0.05
11356 WSS 0600 00512 37 0L 1398 0.09

PLATE

B-7-b




HV) ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Prt}ic::t';"\hme_;_ Creekside Park Mass Fill Boring No.  B-8
Project No,. HGO5-20940 ‘Sample Nou.  5-4

Sample Depth 6.0~ 8.0

e - Log(p) Curve
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PLATE B-7-c




Projéce Name:

Prgject No.

“Tested byt
Caleufated byr
Checked by:

HVJ ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS
ASTM D 2435

Creekside Park MMass 17l

Boring No.

HG-05:20940 (BG-2;

Sampie Ne,

B-10

35

8'!_.1 D!

Sample Depth

Soil Properties
Initial Dry Unic Weight (pef) 102:8
Final Dey Uit Weight (peh 1h6
Inidal Void Rato D608
Final Void Rito {.33%
Tnidal Moisture Content (%4 19.5
Final Motsnure Codtenr (*4) 0,7
Pre-Consolidation Pressurc {esi) 2.6
Orer-Consolidation Rato, &R 4.3
Compréssion Index, Cc 3.087
Swell Indes, Cs .l}_.(')Zl

Diaer 1/24/2006

Daug 3/14/20006-

Date: 372172006

PLATE B-8-a




V] ASSOCIATES, INC.

CONSOLIDATION TEST RESULTS
Project Name: Croekside Park Mass Fill Boring No. B-10
Project No. HG05-20940 Saraple No, 55
Date Tested: }2—09-05‘ .S.amplc 'Deprh 801000
Téchnician: G Daré Calculated: 1-28-06
Sample Data TInitial Final Test Data Initzal Final
Sample Height (in) 0.759 0.737}Wec + Risg (g} 180.110 181170
Didrneter. (ir) 2,500 2.500{Dry + Ring (@) 160.164 160.300
Volume (¢c) 61054 59.284|Ring Wt. (g) 59.520( 59,520
Height of Solids (in)- 0.472 0.473] Moisture Data (Trimmings) LL
Specific Gravity 2650 2.650{Wet + Tare (g) 109.120
Moisture Content (%3 19.818 20.709|Ery + Taze (g) 96.070{  PI
Wet Densicy (pef) 123,249 128.044| Tate () 30.220
D1y Density {pef) 102.864 106,076 |¥ioisture Content (Vo) 19.818
Void Ratio 0.608 /559 |Sampie Description Gray & Red Clav-w/sand
Beroent Sammton 86,459 98105 and ferrous nodules
Applied. Calibr. Def. Corr, Cum Void
Press. Rdg. Rdg. Reading ‘Strain. Ratio Void tey G,
{tsf). (in) {in.} (in.) o) Change’ Ratio (min) | (n"/day)
0356 2.0041 0.0056° 00015 0:20 0.00. 0.604 0.04
0712 0.0057 0.0087 0.0030. 0.40- 0.01 0.601 0.38
1423 0.0079 0.0148 0.0069 0.91. 001 0.593 0.1
2,846 00103 0.0253; 0.0150 108 0.03 0.576 010 | 39246
5:692 0:0126 0.0370" 0.0244 3.2 0.05 0.556 ooy | 421
11:384 0.0157 0.0512 00355 | 468 0.08 0332 0.14 265.09
22.769 a.0181 0.0665 0.0484. 6.38 .10 0505 050 | 7160
11,384 00167 0.0634 00467 | 615 0.10 0509 0.11
2844 D012 00536 00394 519 0.08 0.524 2.1
035 | 00It2 0.0396: 00284 374 0.06 347 17.00

PLATE |

B-8-b




HV] ASSOCIATES, INC.
CONSOLIDATION TEST RESULTS

Project Niame: Creekside Park Mass Fill Boring No. BR10
Project No: HG0520940 _ Sample No. 5-5

Sample Depth  8:0'- 10.0°

e ~ Log(p) Curve:
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