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INTRODUCTION 
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111is report presents the results of the geotechnical investigation performed by SJadden Engineering 
(Sladden) for the industrial/warehouse building proposed for the subject site located on the northeast 
comer of Archibald Avenue and 7th Street m the City of Rancho Cucamonga, California. The site is 

located at approximately 34.0891 degrees North latitude and 117.5906 degrees West longitude. The 
approximate location of the site 1s indicated on the Site Location Map (Figure l ). 

Our investigation was conducted in order to evaluate the engineering properties of the subsurface 
materials, to evaluate their in-situ characteristics, and to provide engineering recommendations and 
design criteria for site preparation, foundation design and the design of various site improvements. This 
study also includes a review of published and unpublished geotechrucaJ and geological literature 
regarding seismicity at and near the subject site. 

PROJECT DESCRIPTION 

It is our understanding that the proposed development will consist of constructing a new 
industrial/warehouse building on the subject site. ln addition, we expect that the project will include 
paved parking areas, exterior concrete flat work, underground utilities, landscape areas and various other 
site improvements. For our analysL>s we expect that the proposed building wiJI be of reinforced concrete 
tilt-up construction supported on conventional shallow spread footings and concrete slabs-on-grade. 

Based on the relatively level nature of the site, it appears that grading wiU consist of minor cuts and fills 
in order to achieve the final pad elevations and to provide adequate gradients for site drainage. This does 
not include remedial grading consisting of the removal and recompactitm of primary foundation bearing 
soil within the building areas. Upon completion of the precise grading plans, Sladden should be retained 
in order to ensure lhat the recommendations presented within jn this report are incorporated into the 
design of the proposed project 

Structural foundation loads were not available at the time of this report. Based on our experience with 
relatively lightweight concrete tilt-up or reinforced masonry structures, we expect that isolated column 
loads will be less than 80 kips and continuous wall loads will be less than 5.0 kips per linear foot. If these 
assumed loads vary significantly from the actual loads, we should be consulted to verify the applicability 
of the recommendations provided. 
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The purpose of our investigation was to determine specific engineering characteristics of the surface and 
near surface soil in order to develop foundation design criteria and recommendations for site 
preparation. Exploralion of the site was achleved, by drilling ten (10) exploratory boreholes to depths 
between approximately 4 and 51 feet below the existing ground surface (bgs). Specifically, our site 
characterization consisted of the following tasks: 

• Site reconnaissance to assess the existing surface conditions on and adjacent to the site. 

• The excavation of ten (10) exploratory boreholes to depths varying from approximately 4 to 51 feet 
bgs in order to characterize the subsurface soil conditions. Representative samples of the soil were 
classified in the field and retained for laboratory testing and engineering analyses. 

• The performance of laboratory testing on selected samples to evaluate thefr engineering 
characteristics. 

• The review of geologic literature with respect to potential geologic hazards. 

• The performance of engineering analyses to develop recommendations for foundation desjgn and site 
preparation. 

• The preparation of this report summarjzing our work al the site. 

SITE CONDITIONS 

The site is located on the northeast comer of Archibald Avenue and Seventh Street in the City of Rancho 
Cucamonga, California. The site is currently vacant; fill stockpiles and debris are located along the 
southern project boundary. The site is bounded by existing commercial/industrial development to the 
north and east, Archibald Avenue to the west and 7m Street to U,e immediate south. 

The project site is relatively level with minimal surface gradjents. According to the USGS 7.5' Guasti 
Quadrangle map (1981), the site is at an approximate elevation of 1095 feet above mean sea level (MSL). 

No ponding water or surface seeps were observed at or near the site during our investigation conducted 
on April 22, 2013. Site drajnage is controlled by sheet flow, surface infiltration and withil, City 
maintained storm sewers located along nearby streets. Regional drainage in the site vicinity is provided 
by the Cucamonga Creek, Deer Creek and Day Creek. 
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GEOLOGIC SETTING 
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The project site is located in the northern portion of the Peninsular Ranges Physiographic Province of 
California. The Peninsular Ranges are mountainous areas that extend from the western edge of the 
continental borderland to the Salton Trough and from the Transverse Ranges Physiographic Province in 
the north to the tip of Baja CaJifomia in the south. The province is characterized by elongated, northwest
southeast trending mountain ..mges and valleys and is truncated at its northern margin by the east-west 
grain of the Transverse Ranges. 

The site has been mapped by Morton and Miller (2003) to be immediately underlain by Quaternary-age 
alluvial fan deposits (Qyf•). The geologic setting for the site and site vicinity is presented on the Regional 
Geologic Map (Figure 2). 

SUB SURF ACE CONDITl ONS 

The subsurface conditions at the site were investigated by drilling ten (10) exploratory boreholes on the 
site. The approximate locations of the boreholes are illustrated on the Borehole Location Photograph 
(Figure 3). The boreholes were advanced using a truck-mounted CME-75 drill-rig equipped with 8-inch 
outside cliameter hollO\\' stem augers. A representative of Sladden was on-site to log the materiaJs 
encountered and retrieve samples for laboratory testing and engineering analysis. 

During our field investigation, artificiaJ fill/disturbed soil and native alluvial materials were encountered 
to the maximum explored depth of approximately 51.5 feet bgs. ArtificiaJ fill soil was encountered near 
the surface within each of our bores. 11,e artificial fill soil was generally less than 2 to 3 feet in depth 
withm our bores. The native soil consists primarily of silty sand (Stvt) and sand (SP-SW) with scattered 
gravels and cobbles. Sampler penetration resistance as measured by field blow counts indicates that 
density generally increases with depth. Detailed descriptions of U1e rnateriaJs encountered during our 
investigation are indicated on the bore logs included in Appendix A of this reporl 

Groundwater was not encountered within our boreholes. Based upon our bores, it is our opinion that 
groundwater is at a sufficient depth as not to be a factor during construction of the proposed structure. 
However, following periods of heavy or prolonged rainfall, perched groundwater may be encountered. 

SEISMIClTY AND FAULTING 

The southwestern United States is a tectonically active and structurally complex region, dominated by 
northwest trending dextral faults. The faults of the region are often part of complex fault systems, 
composed of numerous su.bparaJlel faults that splay or step from the main fault traces. Strong seismic 
shaking could be produced by any of these faults during the design We of the proposed project. 

We consider the most significant geologic hazard to the project to be the potential for moderate to strong 
seismic shaking that is likely to occur during the design life of the project. The proposed project is located 
in the highly seismic Southern California region with.in the influence of several fault systems that are 
considered to be active or potentially active. An active fault is defined by the State of California as a 
"sufficiently active and weU defined fault" that has exhibited surface displacement within the Holocene 
epoch (about the last 11,000 years). A potentially active faul t is defined by the State as a fault with a 
history of movement within Pleistocene ti.me (between 11,000 and 1.6 million years ago). 
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Table l lists the closest known active faults that were generated in part using the EQFAULT computer 
programs (Blake, 2000), as modified using the fault parameters from 11,e Revised 2002 California 
Probabilistic Seismic Hazard Maps (Cao et al, 2003). This table does not identify the probability of 
reactivation or the on-site effects from earthquakes occurring on any of the other faults in the region. 

TABLEl 
CLOS.EST KNOWN ACI1VE FAULTS 

Fault Name 
Distance Maximum 

(Km) Event 
Cucamonga 8.7 6.9 
San Jose 9.6 6.4 

Sierra Madre 14.2 6.7 

Chino - Central Ave. (Elsinore) 15.2 6.7 

San Jacinto - San Bernardino 17.4 6.7 

San Andreas - San Bernardino 24.0 7.5 
San Andreas-Southern 24.0 72 
San Andreas - Mojave 25.3 7.4 

2010 CBC DESIGN PARAMETERS 

Sladden has reviewed the 2010 California Building Code (CBC) to provide the current seismic design 
parameters for the proposed structures. The seismic design category for a structure may be determined 
in accordance with Section 1613 of the 2010 CBC or ASCE7. According to the 2010 CBC, Site Class D may 
be used to estimate design seismic loading for the proposed structure. The 2010 CBC Seismic Design 
Parameters are summarized below. 

Occupancy Category (Table 1604.5): II 
Sile Oass (Table 1613.5.5): D 
5s (Figure 1613.5.1): 1.500g 
S1 (Figure 1613.5.1): 0.600g 
Fa (Table 1613.5.3(1)): 1.0 
Fv (fable 1613.5.3(2)): 1.5 
Srns (Equation 16-37 {Fa X Ss}): 1500g 
Sml (Equation 16-38 {Fv X S1}): 1.900 
Sos (Equation 16-39 {2/3 X Sms}): 1.000g 
S01 (EquaLion 16-40 {2/3 X Sm1}}: 0.600g 
Seismic Design Category: D 
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GEOLOGIC HAZARDS 

The subject site is located in an active seismic zone and will likely experience strong seismic shaking 
dwing the design life of lhe proposed project. In general, the intensity of ground shaking will depend on 
several factors including: the distance to the earthquake focus, the earthquake magnitude, the response 
characteristics of the underlying materials, and the quality and type of construction. Geologic hazards 
and their relationship to the site are discussed below. 

I. 

IT. 

m. 

Surface Rupture. Surface rupture is expected to occur along preexisting, known active fault 
traces. However, surface rupture could potentially splay or step from known active faults 
or rupture along unidentified traces. Based on review of Jennings (1994), Hart and Bryant 
(1997) and Morton and Miller (2003) faults are not mapped on the site. In addition, no signs 
of active suTface faulting were observed during our review of non-stereo digjtized 
photographs of the site and site vicinity (Google, 2013; Terra Server 2002). Finally, no signs 
of active surface rupture or secondary seismic effects (lateral spreading, lurching etc.) were 
identified on-site during our field investigation. Therefore, it is our opinion that risks 
associated with pnmary surface ground rupture should be considered "low". 

Ground Shaking. The site has been subjected to past ground shaking by faults that traverse 
through the region. Strong seismic shaking from nearby active faults is expected Lo 
produce high ground accelerations during Lhe design Life of the proposed project. A 
probabilistic approach was employed to the estimate the peak ground acceleration (amaic) 
that could be experienced at the site. 

Based on the USGS Probabilistic Hazard Curves (USGS, 2011) the site could be subjected to 
ground accelerations on the order of 0.52g. The peak ground acceleration at the site is 
judged to have a 475 year return period and a LO percent chance of exceedence in 50 years. 

Liquefaction/Seismic Settlement. Liquefaction is the process in which loose, saturated 
granular soil loses strength as a result of cyclic loading. The strength loss is a result of a 
decrea,se in granular sand volume and a positive increase jn pore pressures. GeneraUy, 
liquefaction can occur if all of the following conditions apply: liquefaction-susceptible soil, 
groundwater within a depth of 50 feet or less, and strong seismic shaking. Based on the 
depth to ground water ill the site vicinity (>lOOft,) (CWMP, 2008), risks associated with 
liquefaction are considered negligible. 

Seismic settlement is often caused when loose granular soil densifies during seismic 
shaking, potentiaUy resulting in damage to overlying structures and improvements. 
Sladden has evaluated the potential effects of seismic settlement affecting the project site. 
The peak ground acceleration used in our analyses was Sos/2.5 (0.4g), in accordance with 
cummt guidelines (CGS, 2011). 
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A reviev, of the seismically induced settlement of the top 50 feet of the soil profile revealed 
total analysis settlements of approximate!}' 0.17 inches. Our seismic settlement estimates 
are presented on the seismic settlement data sheets within Appendix C. Based on our 
analysis we expect that the potential differentiaJ settlements should be negligible. 

Tsunamis and Seiches. Because the site is situated at an elevated inland location, and is not 
immediately adjacent to any impounded bodies of water, risk associated with tsunamis 
and seithes is considered negligible. 

Slope Failure. Landsliding, Rock Falls. The site is situated on relatively level ground and is 
not immediately adjacent to any slopes or hillsides that could be potentially susceptible to 
slope instability. No signs of slope instability in the form of landslides, rock falls, 
earthflows or slumps were observed at or near the subject site during our investigation. As 
such, risks associated with slope instability shou Id be considered "negligible". 

Expansive Soil. Expansion Index testing of select samples was performed in order to 
evaluate the expansive potential of the materials underlying the site. Based the results of 
our laboratory testing (El= 1), the materials present near the ground surface are considered 
to have a "very low" expansion potenlial. Accordingly, risk of structural damage caused by 
volumetric changes in the subgrade soil should be minimal. However, the surface soil 
shouJd be tested subsequent to grading and final foundation and slab design should be 
based upon post-grading expansion test resulls. Specilic expansive soil design criteria c.an 

be provided subsequent to building pad grading. 

Settlement. Settlement resulting from the anticipated foundation loads should be tolerable 
provided that lhe recommendations included in lhis report are considered in foundation 
design and construction. The estimated L1ltimate settlement is calrulated to be 
approximately one inch when using the recommended bearing values. As a practical 
matter, differential settlement between footings can be assumed as one--half of the total 
settlement. 

Flooding and Erosion. No signs of flooding or erosion were observed during our field 
investigation. Therefore, risks associated with flooding and erosion should be considered 
"negligible". 
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CONCLUSIONS 

Based on the results of our investigation, il is our professional opinion that the project should be feasible 
from a geotechnical perspective provided that the recommendations provided in U,is report are 
incorporated into design and carried out through construction. The main geotechnical concern in the 
design and construction of the proposed project is the presence of artificial fill and potentially 
compressible surface and near surface native soil and potenllal liquefaction related seismic settlement. 

Because of the somewhat soft and compressible condition of the near surface soil, remedial gradin g 
including overexcavation and recompaction is recommended for the proposed building and foundation 
areas. We recommend that remedial grading within the proposed building areas include over-excavation 
and/or re-compaction of the artificial fill soil and the primary foundation bearing soil. Specific 
recommendations for site preparation are presented in the Earthwork and Grading section of this report. 

Groundwater was not encountered within our bores that extended to a depth of approximately 51.5. 
Historic high groundwater for the site has been reported by the CWMP (2008} al deplhs greater than 100 
feet bgs at the site. It is our opinion Lhat groundwater should not be a factor during the construction of 
the proposed project. 

Caving did occur to varying degrees wilhin each of our e.'<ploratory bores and the surface soil may be 
susceptible to caving with.in deeper excavations. All excavations should be constructed in accordance 
with the normal CalOSHA excavation criteria. On the basis of our observations of the materials 
encountered, we anticipate thal the subsoil will conform to that described by CalOSHA as Type B or C. 
Soil conditions should be verified in the field by a ''Competent person" employed by the Contractor. 

TI1e following recommendations present more detailed design criteria that have been developed on lhe 
basis of our field and laboratory investigation. 

EARTHWORK A ND GRADING 

All earthwork including excavation, backfill and preparation of the surface soil, should be performed in 
accordance with the geoteclmical recommendations presented in Lhis report and portions of the local 
regulatory requirements, as applicable. All earth work should be performed under the observation and 
testing of a qualified soil engineer. The following geotechnical engineeritlg recommendations for Lhe 
proposed project are based on observations from the field investigation program, laboratory testing and 
geotechnical engineering analyses. 

a. Stripping. Areas to be graded shou Id be cleared of the scattered weeds and surface vegetation . 
All areas scheduled to receive fill should be cleared of surface improvements, artificial fiU and 
any unsuitable maller. The unsuitable materials shouJd be removed from the site. Existing 
artificial fill soil should be removed in its enfuety and replaced as engineering fill. Voids left by 
obstructions should be properly back.filled in accordance with the compaction recommendations 
of this report. 
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b. 

c. 

Preparation of Building Areas. ln order to achieve a firm and unyielding bearing surface, we 
recommend overexcavatjon and recompaction throughout the building areas. All artificial fill 
and native low density near surface soil should be removed to competent native soil expected at 
depths of approximately 3 to 4 feet below the existing ground surface or to a minimum depth of 3 
feet below the bottom of the footings, whichever is deeper. Remedial grading should extend 
late.raJly, a minimum of five feet beyond perimeter wall foundations. The exposed surface soil 
should lhen be scanfied, moisture conditioned to within two percent of optimum moisture 
content, and compacted to at least 90 percent relative compaction. 

Compaction. Soil to be used as engineered fill should be free of organic mat.e.rial, debris, and 
other deleterious substances, and should not contain irreducible matter greater than three inches 
in maximum dimension. All fill materials should be placed in thin lifts, not exceeding six inches 
in their loose state. If import fill is required, the material should be of a low to non-expansive 
nature and should meet the following criteria: 

Plastic Index 
Liquid Llmit 

Less than 12 
Less than 35 

Percent Soil Passing 11200 Sieve 
Maximum Aggregate Size 

Between 15% and 35% 
3 inches 

The subgrade and all fills material should be compacted with acceptable compaction equipment, 
to at leasl 90 percent relative compaction. The bottom of the exposed subgrade should be 
observed by a representntive of Sladden Engineering prior to fill placement. Compaction testing 
should be performed on aJ1 lifts in order to ensure proper placement of the fill materials. Table 2 
provides a summary of the excavation and compaction recommendations. 

TABLE2 
SUMMARY OF RECOMMENDATIONS 

*Remedial Grading Excavation and recompaction within the building 
envelope and extending laterally at least 5 feet 
beyond the building limits and to competent native 
soil or a minimum depth oI 3 feet below the bottom 
of the footings, whichever is deeper. 

Native/ Import Engineered FilJ Place in th.in lifts not exceeding 6 inches in the loose 
state, compact to a minimum of 90 percent relative 
compaction. 

Asphalt Concrete Sections Compact the top 12 inches to at least 95 percent 
compaction within 2 percent of optimum moisture 
content. 

''Actual depth moy vary ilnd should be determined by a rE!presentative of Sladden Engineering in the field 
during construction. 
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d. Shrinkage and Subsidence. Volumetric shrinkage of the material that is excavated and replaced 
as controlled compacted fill should be anticipated. We estimate that this shrinkage could vary 
from 10 to 15 percent Subsidence of the surfaces that are scarified and compacted should be 
between 1 and 2 tenlhs of a fool This will vary depending upon the type of equipment used, the 
moisture content of the soil at the time of grading and the actua I degree of compaction attained. 

FOUNDATIONS: CONVENTIONAL SHALLOW SPREAD FOOTINGS 

Exterior footings should extend al least 18 inches beneath lowest adjacent grade and interior footings 
should extend at least 12 inches below slab subgTade. Isolated square or rectangular footings at least 2 
feel square and continuous footings al least 12 inches wide may be designed using allowable bearing 
pressures o( 2000 and 1800 pounds per square foot, respectively. The allowable bearing pressure may be 
increased by approximately 250 psf for each additional 1 foot of width and 250 psf for each additional 6 
inches of depth, if desired. 1l1e maximum allowable bearing pressure should be limited to 3000 psf 
unless confirmed by Sladden Engineering subsequent to performing specific settlement calculations. The 
aUowable bearing pressures are for dead and frequently applied Live loads and may be increased by 1/3 
to resist wind, seismic or other transient loading. 

The allowable bearing pres-sure may be increa.:.ed by one-third when considering transient live loads, 
including seismic and wind forces. All footings should be reinforced in accordance with lhe project 
structural engineer's recommendations. 

Based on the allowable bearing pressures recommended above, totaJ settlement of the shallow footings 
are anticipated to be less than one inch, provided that foundation preparation conforms to the 
recommendations provided in this report. Differential settlement is anticipated to be approximately one
half the total settlement for similarly loaded footings spaced approximately 40 feet apart. 

Resistance to lateral loads may be provided by a combination of friction acting at the base of the slabs or 
foundations and passive earth pressure along the sides of the foundations. A coefficient of friction of 0.40 
between soil and concrete may be used for dead lo,;i.d forces only. A passive earth pressure of 250 pounds 
per square foot, per foot of depth, may be used for the sides of footings that are placed against properly 
compacted native soil. Passive earth pressure should be ignored within the upper 1 foot except where 
conftned. 

All footing excavations should be observed by a representative of the project geotechnicaJ consultant to 
verify adequate embedment depths prior to placement of forms, steel reinforcement or concrete. The 
excavations should be trimmed neat, level and square. All loose, disturbed, sloughed or moisture
softened soils and/or any construction debris should be removed prior to concrete placement. Excavated 
soil generated from footing and/or utility trenches should not be stockpiled within the building envelope 
or in areas of exterior concrete flatwork. 
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ln order to reduce the risk of heave, cracking and settlement, concrete slabs-on-grade must be placed on 
properly compacted fill as outlined jn the previous sections. The slab subgrades should remain near 
optimum moisture content and should not be permitted to dry. Prior to concrete pour, all slab subgrades 
should be firm and unyielding. Disturbed soils should be removed and then replaced and compacted to a 
minimum of 90 percent relative compaction. 

Slab lhickness and reinforcement should be determined by the structural engineer. All slab reinforcement 
should be supported on concrete chairs to ensure that reinforcement is placed at slab mid-height. 
Considering the expected uses, we recommend a minimum slab thickness of 6.0 inches within warehouse 
areas and 4.0 inches within office areas. 

Slabs with moisture sensitive surfaces should be underlain with a moisture vapor barrier consisting of a 
polyvinyl chloride membrane such as 10-mll Visqueen. All laps within the membrane should be sealed 
and at least 2 inches of dean sand should be placed over the membrane to promote uniform curing of the 
concrete and to limit damage. To reduce the potenual for punctures, the membrane should be placed on a 
pad surface that has been graded smooth without any sharp protrusions. lf a smooth surface can not be 
achieved by grading, consideration should be given to placing a I-inch thick leveling course of sand 
across the pad surface prior to placement of the membrane. 

PRELIMINARY PAVEMENT DESIGN 

Asphalt concrete pavements should be designed in accordance with Topic 610 of the CaJtrans Highway 
Design Manual based on R-Value and Traffic Index. The R-Value of the near surface soil is expected to 
exceed 40. On-site soil and any imported soil should be tested for R-Value prior to establishing final 
pavement design sections. 

For preliminary pavement design, Traffic Indices (Tl) of 5.0 and 6.5 were used for the light duty and 
heavy duty pavements, respectively. We assumed Asphalt Concrete (AC) over Class II Aggregate Base 
(AB). The preliminary flexible pavement layer thickness is as follows: 

RECOMMENDED ASPHALT PAVEMENT SECTlON LAYER TIIlCKNESS 

Pavement Material Recommended Thickness 
TI=5.0 TI==6.5 

Asphalt Concrete Surface Course 3.0inches 4.0 inches 
Class U A22Te2ate Base Course 6.0 inches 8.0 inches 

Compacted Sub£Tade Soil 12 inches 12 inches 

AsphaJt concrete should conform to Sections 203 and 302 of the latest edition of the Standard 
Specifications for Public Works Construction (Callrans or Greenbook). Oass U aggregate base should 
conform to Section 26 of the Caltrans Standard Specifications or Greenbook, latest edition. The aggregate 
base course should be compacted to at least 95 percent of the maximum dry density as determined by 
ASTM Method D 1557. 
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Soluble sulfate concentrations of the near surface soil were determined to have unegligible" corrosive 
potential with respect to concrete (less than 1000 ppm). The use of Type V and/or sulfate resistant mix 
design will likely not be necessary. Soluble sulfate content of the surface soil should be reevaluated after 
grading and appropriate concrete mix designs should be established based upon post-grading test 
results. 

UTILITY TRENCH BACKFILL 

AlJ utility trench back.fill should be compacted to a minimum relative compaction of 90 percent. Trench 
backfill materials should be placed in lifts no greater than si:x inches in their loose state, moisture 
condiboned (or air-dried) as necessary to achieve near optimum moisture conditions, and then 
mechanically compacted in place to a minimum relative compaction of 90 percent. A representative of the 
project geotechnical consultanl should test the backfills to verify adequa te compaction. 

EXTERIOR CONCRETE FLA TWORK 

To mjnimize cracking of concrete flahvork, the subgrade soil below concrete flatwork areas should first 
be compacted to a minimum relative compaction of 90 percent. A representative of the project 
geotechnical consultant should observe and verify the density and moisture content of the soil. 

DRAINAGE 

AU finaJ grades should be provided with positive gradients away from foundations to provide rapid 
removal of surface water runoff to an adequate discharge point. No water should be allowed to be pond 
on or immediately adjacent to foundation clements. In order to reduce water infiltration mto the 
subgrade soil, surface water should be directed away from building foundations to an adequate 
discharge point. Subgrade drainage should be evaluated upon completion of the precise grading plans 
and in the field dwing gradjng. 

S/adden Engineering 
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LIMITATIONS 

644-13016 
13-05-023 

The findings and recommendations presented m this report are based upon an interpolation of the soil 
conditions between the exploratory boring locations and extrapolation of these conditions throughout the 
proposed building area Should conditions encountered dunng grading appear different than those 
indicated m this report, this office should be notified. 

The use of this report by olher parties or for other pro1ecls is not authorized. ·n1e recommendations of this 
report are contingent upon monitoring of the grading operation by a representative of Sladden 
Engineering. All recommendations are considered to be tentative pending our review of the grading 
operation and additional testing, if indicated. lf others are employed to perform any soil testing, this 
office should be notified pnor to such testing in order to coordinate any required site visits by our 
representative and to assure indemnificat1on of Stadden Engineering. 

We recommend that a pre-Job conference be held on lhe site prior to the initiation of site grading. The 
purpose of this meeting will be to assure a complete understanding of the recommendations presented in 
this report as they apply to the actual grading performed. 

ADDITIONAL SERVICES 

Once completed, final project plans and specifications should be rt?viewed by use prior to construction to 
confirm that the full intent of the recommendations presented herein have been applied to design and 
construction. Following review of plans and specifications, observation should be performed by the SoiJ 
Engineer during construction to document that foundation elements are founded on/or penetrate into the 
recommended soil, and that suitable backfill soil 1s placed upon competent materials and properly 
compacted al the recommended moisture con lent. 

Tests and observations should be performed during grading by the Soil Engineer or his representative in 
order to verify that the grading is being performed in accordance with the project specifications. Field 
density testing shall be performed in accordance with acceptable ASTM test methods. The minimum 
acceptable degree of compaction should be 90 percent for subgrade soils and 95 percent for Oass IJ 

aggregate base as obtained by the ASTM 01557-91 test method. Where testing indicates insuffiaent 
density, additional compactive effort shall be applied until retesting indicates satisfactory compaction. 

S/adden Engineering 
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APPENDIXA 

FJELD EXPLORATION 

For our field investigation ten (10) exploratory bores were excavated on April 22, 2013 utilizing a truck 
mounted hollow stem auger rig (CME-75). Continuous logs of the materials encountered were made by a 
representative of S]adden Engineering. Materials encountered in the boreholes were classified in 
accordance with the Unified Soil Classification System which is presented in this appendix. 

Representative undisturbed samples were obtained within our bores by d~·Jving a thin-walled steel 
penetration sampler (California split spoon sampler) or a Standard Penetration Test (SP1) sampler wilh a 
140 pound automatic-trip hammer dropping approximately 30 inches (ASTM D1586). The number of 
blows required to dnve the samplers 18 inches was recorded in 6--inch increments and blowcounts are 
indicated on the boring logs. 

The California samplers are 3.0 inches in diameter, carrying brass sample rings having inner diameters of 
2.5 inches. The standard penetration samplers are 2.0 inches in diameter with an inner diameter of 15 
inches. Undisturbed samples were removed from the sampler and placed In moisture sealed containers in 
order to preserve the natural soil moisture content. Bulk samples were obtained from the excavation 
spoils and samples were then transported to our laboratory for further observations and testing. 

Sladden Engineering 



s; 
i;:.l 
w 
= 0 
'=" 
0 

~ 
z 
~ 0 = ti) 
E-0 c::: ~ ..,,, 

~ g 
i:::: :S 0 
!£! ~ 

~ ;... 
~ 

0 ~ v 

3 
~ 
..:i 
ll:: 
0 
s,; 

0 
0 

"" 0 z 

~ 
~ ~ 
£~ 
~ 1 ==i z > 
- in r.l 
~ :IJ .... - tll 

0~ C:J 

2:: 
c.. z 

< 
:I: 
E-
C:l ,.., 
0 
~ 

UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DMSIONS 'F'lPlOAL NAMES 

GW WELL CR.AD ED GRAVEL-SAND MIXTURES 

GRAVET.S CLEAN GRAVELS wrru 
LlTTLE OR NO FINES 

POORLY GRADED ORA VELS, GRAVEL-SAND GP !vflXTURES 

MORE THAN HALF 
SILTY GRAVELS, POORLY-GRADED GRAVEL· COARSE FRAC'l'ION IS GM SAND·SfLT MlXTURES LARGER THAN No.4 SIEVE GRAVELS wrrn OVER 

SIZE l2%FINES 
GC CLAYEY GRAVELS, POORLY GRADED GRAVEL· 

SAND·CLAY MJXTURES 

SW WELL GRADED SANDS, GRAVELLY SANDS 

SANDS CLEAN SANDS WITH 
LITTLE OR NO FINES 

SP POORLY G.R.ADED SANDS, ORAVELLY SANDS 

MOR.ETHAN HALF COARSE 
SlLTY SANDS, POORLY GRADED SAND·SJLT FRACTION lS SMALLER SM JI.IT>.'TUR.ES THAN No..J SIEVE SIZE SANDS WITH OVER 12% 

FINES 
CLAYEY SANDS, POORLY GRADED SAND·CLA.Y SC MLXTURES 

INORGANIC SILTS & VERY FJNE SANDS. ROCK 
.lvlL FLOUR, SILTY OR CLAYEY FINE SANDS, OR 

CLAYEY SILTS WITH SLIGHT PLASTICITY 

SILTS AND Cl..i\YS INORGANIC CLAYS OF LOW TO MEDIUM 
CL PW\STTCI'l'Y, GRAVELLY CLAYS, SANDY CLAYS, LfQU1D LIMIT LESS 'l'HAN 50 

SILTV CL\.YS, CLEAN CLAYS 

OL ORGANIC CLAYS AND ORGANJC SU.TY CLAYS 
OF LOW PI...ASTIClTY 

INORCANJCSILTS, l\<!ICACEOUS OR 
MH DIATOMACIOUS FINE SANDY OR sn:rY sou.s, 

ELASTIC SILTS 

SILTS AND CLAYS: LJQUlD LIMIT GREATER THAN INORGANIC CLAYS OF lllOH PLASTICITY, FAT CH 60 CLAYS 

ORGANIC CLAYS OF MEDIUM TO HIGH 
OH PLASTICITY, ORGANIC SILTS 

HIGHLY ORGANJC SOILS Pt PEAT AND OTHER HJGHLY ORGANIC SOlLS 

EXPLANATION OF BORE LOG SYMBOLS 

- California Split-spoon Sample 

~Unrecovered Sample 

[I]standard Penetration Test Sample 

_y_ Groundwater depth 

Note: The stratification lines on tt,e 
borelogs represent the approximate 
boundaries between the soil types; the 
transitions may be gradational. 
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X 
<ll 

.!!l 
§ 

-:., 8 0... l § 0 
II) iii 

"'O 
'31 .s 

0... § E 
~ iii 

C 
..!,l "' 
~ s a:; 

5/6/8 1 

9/!3/2.6 

3/314 

8/10/12 

21/32/33 

50-4" 

17/50-5" 

14/24/35 

14/21/28 

18/50-4" 

21na128 
Completion Notes: 

Terminated at -515 Feet bgs. 
No Bedrock Encountered. 

'tJ 
0. 8 >,. 

rJ C, -~ ... 
:II .2 G 
:I .,, :ii 

.s ·s 0 
~ ~ >,. ... 
~ cf. 0 

29.7 2.6 113.7 

23.4 3.0 

35.2 7.4 

46.8 13.5 137.4 

7.1 2.3 

11.2 4.0 

10.2 2.1 

50.0 12,7 1]9.6 

8.3 2.4 

11.1 4.7 117.2 

10.9 4.5 

No Groundwacer i.>T Seepage Encountered. 

l 
£ 
0. 
IU 

0 

j 
0 
5 
..J 
~ 
.c 
Cl. 
l: 
l) 

Drill Rig: 

ElevaUon: 

BORE LOG 

Date Drilled: 4/2212013 
1,095 Feel (t\,lSL) Boring No: 

Description 

L: · ( : Silty Sand (SM); yellowish brown, dry, loose, fine-grained, 

2 i/):: ; bioturbated (Fill/Disturbed). 
··.; · ..... 

-4 

6 tf !ilil Silly Sand (SM); yellowish brown, dry, dense, fine-grained with 
,,,,,,-,,, gravel (Alluvium). Gravels/Cobbles encountered at-7 Ft. 

8-f---.l 

JO 
'::,) ,: Silty Sand (SM); yellowish brown, moist. loose, fine-grained 

12 ,,,,,/ (Alluvium). Gravels/Cobbles encountered al -13 Ft. 

16 · ".'.\ Silty Sand (SM); ycllowish brown, moist, medium dense, fine-grained 
· ;TH (Alluvium). 

18 \. ,: 

20-+-=~-------------------------1 
Sand (SP}; light yellowish brown, dry, \lery dense, fine- to coarse-

22 groined with gravel (Alluvium). 

24 

26 4,--_.;;.'.;..i: Sand (SP); light yellowish brown, slightly moist, very dense, fine- to 

28 
coarse-grained with gravel (Alluvium). Gravels/Cobbles encountered 
at 26 - 30 Ft. 

30-t--.-.i 

32 

34 

36 

38 

40 

42 

-44 

-l6 

48 

· Sand (SP); yellowish brown, dry, very dense, fine- to coarse-grained 
(Alluvium). 

[i\;<I, Silty Sand to Sandy Silt (SM/ML); yellowish brown, moist, 

,:':f? dense/hard, fine--gtained/low plasticity (Alluvium). 

}!:/\ 
· . . . Sand (SP); yellowish brown, dry, dense, fine- to coarse-grained 
:i:: : (Alluvium). 

· ":::\. Sand (SP); yellowish brown, slightly moist, very dense, fine- to coarse
-: grained (Alluvium). 

50 '•,• 

. Sand (SP); yellowish brown, slightly moist, very dense, fine- to coarse

grained (Alluvium). 
•'. 
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ARCTilBALD A VENUE & 7TH STREET, RANCHO CUCAMONGA 
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BORELOG 
SLADDEN ENGINEERING 

Drill Rig: C.\lfE-75 I Date Drilled: 4/22/2013 
Elevalion: 1.,095 Feet (MSL) I Boring No: B.H-2 

~ ti ~ 
0. 0 

-0 8 i- 0 
!!I CII C - -5 a. - ('j 

~ ci Description i:: i:: 
.. ., 

'@ :::i ::, E 0 ::, c., 
C 

-~ ~ -i;; C, !:::, V C, CJ ~ i: 0.. .s ·5 Cl -5 
E ::: 1 <!I ::E ~ 0. 0. 

0 Q. e-- ,, 
~ 

X CII .. co a:i L:l * 6'e Cl 0 l? 

- -
~ j 

Silty Sand (SM}; yellowish brown, dry, fine-grained, bioturbated 

- 2 - ( FiU/Oisturbed ). 

- -
- 4 -

- - ::: l::i 8/15/18 43.7 5.1 113.4 
- 6 -

¥I{ 
Silty Sand (SM); yellowish brown. dry to slightly moist, medium 

- - dense, fine-grained (Alluvium). 
... 8 -
... -

[I ..... 10-
415/7 37.0 5.6 

:I::'. 

Silty Sand (SM); yellowish brown, slightly moist, medium dense, fine-

._ 12- grained (Alluvium) . 

... -

... 14-

... -o/19/41 19.0 3,8 125.l ._ 16- Silty Sand (SM); yellowish brown, dry, very dense, fine-grained with 

- gravel (Alluvium}. Gravels/Cobbles encountered at -17 Ft. 
.. 

- 18 

- - . : • : • ;: : ~ 

tc - 20 - ~ -Sand (SW); pale brown, dry, dense, fine- to coarse-grained with gravel 
15f!.2.f]S 7.7 1..5 (Alluvium), '-- -

'- 22 

- -
._ 24- Terminated at -21.5 Feet b.1ts . 
... - No Bedrock Encountered. 

,_ 26 - No Groundwater or Seepage Encountered. 
... -
... 28-
.... -
~ 30-
... -
- 32-

- -
- 34-

- -
... 36-
.... -
'- 38-
... -
._ 40-
... -
.... 42-
.... -
.... 44-
... -
,.... 46 -

-
-48-

- -
- 50 -

Completion Noles: PROPOSED INDVSIRIAL/W AREHOUSE .BUILDING 
ARCHIBALD A VENUE & 7TH STREET, RANQ-10 CUCAMONGA 

Project No: 644-13016 l Page I 2 _ R<:_portNo: 13-05-023 



BORELOG 
SLADDEN ENGINEERING 

Drill Rig· CME--:-75 I Date Drilled: 4/22/2013 
Elevation: 1,095 Feet (MSL) I Boring No: BH-3 

'-
>, 

~ 
0,0 ,., 
0 

-0 0 0.. 0 
.!!I " .s 0 ~ ~ 2 l"I C 0. ,.. ~ 

ci\ l Description :; C .. 
....l 

0 E 0 V, .2 ij .!:: 0/ u JI 
.iii :; .,, 

0. C .5 ·s 0 -5 .c 
$'. "' 0. E ~ Cl. ~ ~ c 0.. 

~ _g :; :.: <ll 
~ ~ i:o 1-tl ~ ~ 0 0 

- - :; <)_ Silty Saml {SM); yellowish brown, dry, fine-grained, bioturbaled 

- 2 -
;: .. . 

//'i (Fill/Disturbed). 
t-

t- •I - .;. 

[C r- - ;: 

10/8/5 23.7 3.3 
r- 6 -

: :'' ,: Silty Sand (SM); yellowish brown, dry, medium dense, fine-grained 

r- - ··; (Alluvium). 

,- 8 - / \;{ 
- ;. ;: - ti· 

12.9 3.4 ll2.5 
-10- \~;-\ Silty Sand (SM); yellowish brown, dry, very loose, fine-grained 4(4/4 - -
r- 12- t\L (AUuvium). 

r- - :-
: : 

- 14-
:w: [I - -

6/9/13 13.6 3.8 
,-- 16 · . Silty Sand (SM); yellowish brown, dry, medium dense, fine-grained 

r- :, 
with gravel (Alluvium). Gravels/Cobbles encou.rttered at -16 Ft. 

r- 18- · :~ :~: 

r- -
- 20- ---- Sand (SP); yellowish brown, dry, very dense, .fme- to coarse-grained 

21/31/45 7.0 2.0 .. 
(Alluvium) . .. 

i- - ·-·· 
r 22 
,- -
,- 24 - Terminated at - 21.5 Feet bgs. 

r- - No Bedrock Encowitered. 

,-26- No Groundwater or Seepa_ste Encountered. 

- -
-28-

r- -
r- 30-
,.. -
.-32-- -
- 34-

- -
r 36-
,- -
,- 38-
r -
r- 4.0 -
,.... -
~ 42-

r -
r 44-
r -
r 46-- -
,.. 48-
r -
- 50-

Completion Notes: PROPOSED l,'IDUITT'R.IAL/W ARIIBOUSE BUILDING 

ARCHlBALD A VENUE & 7fH STREET, RANOlO CUCAMONGA 
Project No: 644-13016 l Page I 3 Report No: 13-05-023 -
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~ 
.... 
u 

'O 0 0.. 

.!!! CJ .s 0 i-
§ 0.. 5 

~ ~ ;;; 
0 ~ "' .2 i:: 

.!!! u ·;;; ::s .!!l i;, 

~ 
rJ'} i:: .s 0 0 

~ 1 "' ~ ~ ..9 0.. ~ "' X 
# -ae (/) to co w Q 

15/28/35 40.7 4.9 

[C 2/213 40.0 9.0 

12122/27 6.7 2.4 123.0 

Completion Notes: 

,- -
- 2 -

-

~ 
0 
0 
:5 

: 

130RELOG 

Drill Rig~ CME-75 I Date Drilled: 4/22/2013 

Elevation. 1,095 Feet (MSL) I Boring No: BH-4 

Description 

Silty Sand (SM); yellowish bwwn, dry, fine-grained, bioturbated 

(Fiil/Disturbeu). 

Silty Sand (SM); yellowish brown, slightly moist to moist, dense, fine
grained (Alluvium). 

,-10- • .. 
_ _ , \\ Silty Sand (SM); yellowish brown, moist, loose, fine-grained 

1- 12- ; · {\ (AJ.luvium}. 
,-

,- 14 --t---1Gravels/Cobbles encountered at -14 Ft. 
:::: . :~.-.... 

,_ 16-
.... -
,- 18 
... -
1- 20-
.... -
1-22-
,- -
,- 24 -
... -
,- 26-
,- -
.... 28 -
.... -
... 30 -
... -
-32-

- -
'-34-
.... -
- 36-
- -
-38-
- -
-40-

- -
-42-

- -
- 44-- -
-'16-

- -
,-,t8-

- -
-50-

· · Sand (SP); yello\.,,jsh brown, dry, dense, fine- to coarse-grained with 
gravel (Alluvium) . 

Practical Au~er Refusal at-18.0 Ft b~. 
No Bedrock Encountered . 
No Groundwater or Seepage Encountered. 

PROPOSED TNDUSTIUAL/WAREHOUSE BUILDING 
ARCHIBALD AVENUE & 7fH SI'REET, RANCHO CUCAMONGA 

1--P_ro~j_ect_N_o_: _644-__ 1_30_1_6 __________ -ill Page ! 4 Report NO; 13-05-023 



BORELOG 
SLADDEN ENGINEERING 

Drill Rig: O.lE-75 I Date Drilled: 4/22/2013 
Elevation; 1,095 Feet (MSL) I Boring No: BH-5 

>.. 
)< 'u ~ ~ 0.. "O 8 0 .!!l 0 .s N i- -a; .c 

c:; 0.. "' 
GI ·.;; ;3 Description ::, C .. 

~ E 0 .,, ::, ij 8 ·;;; :, .i u Qi ~ .s 0 
.... 

0.. Vl ;.i -E .s::. 
~ 

0 c.. 
E ~ P- ~ ~ t:' p.. e "' 

.Q ;:; >< C, 

V> co cc I.Ll * * 0 0 (.:> 

- - : !•. J: Silly Sand (SM); yellowish brown, dry, fine-grained, bioturbated 

-2- : > (Fill/Disturbed). 

- ... 
- 4 - u:;: :· 

tc - -6/6/8 33.5 5.6 -6- illlf:;~;i, Silty Sand (Stv1}; yellowish brown, moist, medium dense, fine-grained 
=,: 

.... -

l:i!;i11ff 

(Alluvium). 

-8-
... -
... 10- ! : : ~ 

6/10/13 28.5 6.5 116.5 .... -
1t::;i: 

Silty Sand (SM); yellowish brown, moist, medium dense, fine-grained 

... 12- with gravel {Alluvium} . 

... -
~ 14- ;: 

tc ... -
11;::'.1::'. 

4/6/8 14.0 4.4 
i-16- Silty Sand (SM); yellowish bro"Vtl, slighUy moist, mec,tium dense, fine-

- grained (Alluvium). GraveVCobbles encountered at -17 Ft. 

-18 

);i;:lli: - -
C8: 29f-j0-3"' - 20-

.... No Reroverv . 

... 22-

... -

... 24- Terminated at -21.0 Feet bgs . 

.... - No Bedrock Encountered . 

'- 26- No Groundwater or Seepa~e Encountered. 
.... -
... 28 -
.... -
,_ 30-
.... -
.... 32-

- -
- 34-

- -
--36-
... -
... 38-
.... -
'-40-
.... -
i- 42-
.... -
._ 44-
.... -
1- 46-
._ -
._ 48-
.... -
'-50-

Completion Notes: PROPOSED lNDUSTRIAL/W AREHOUSE IDJlLD!NG 

ARCHl BALD AVENUE&: 7TH STREET, RANGIO CUCAMONGA 
Project No: 644-13016 

I Page I 5 Report No: 13--05--023 -



BORELOG 
SLADDEN ENGINEERING 

Drill Rig: C.\.IE-75 I Date Drilled: 4/22/2013 

Elevation: 1,095 Feet (MSL) I Boring No: BH--6 

>-
X 'ti t,O 
:!> 0.. 0 

-c 
~ i- 0 

.ti (J .s -- -5 § 0- - <II 
-~ 

~ :3 Description § ... 
~ 0 E "' .j u (J u Jl -~ ;:s 

;g_ 0- C: .5 0 ..c: 
~ ~ a :::E ~ g, E 0 e- m ;:s 

~ 
... Jl io al '$ 't!- 0 0 l) 

,- - :~ ~ Silty Sand (SM); yellowish bmw.n, dry, fine-grained, bioturbated 

,- 2 - (Fill/Disturbed). 

r-

;Ur r- 4 - ;, 

[£ r- -

i!:il~i 
Silty Sand (SM}; yellowish brown, moist, medium dense, fine-grained 5/5[1 45.5 6.9 

,- 6 -

,- - (Alluvium). 
,- 8 -

~ -
r- 10-

Silty Sand (SM); yellowish brown, moist, mediwn dense, fine-grained 5/11/14- 34.2 72 116.5 :.::;::.! ,- -
,- 12 - . ; (Allu,•ium) . 

•:_·; 
,- - . ·-:-· 
,- 14.- ; 

; 

[I 2/4/9 24.6 6.0 
r- -

:::.m i 
Silty Santi (SM); yellow ish brown, mo ist, medium dense, fine-grained r- 16 -

r- - (Alluvium). 
r- 18 -
,- -
- 20 - L.-----"' Gravelly Sand (SW-CW); yellowish brown, dry, very dense, fine- to 

19/50-6" 10.0 2.2 118.7 
K coarse-grained (Alluvium). - -

r- 22 -

- -
- 24 - Terminated at-21.0 Peel b~s. 

,- - No Bedrock Encountered. 

.-- 26 - No Groundwater or Secpa~e Encount~ed . 

.... -
r- 28 -
,- -
.- 30 -
,- -
- 32 -

- -
- 34 -
,- -
- 36 -

- -
r 38 -
,- -
r- 40 -
.... -
,- 42-
,- -
r-44-
,- -
r- 46-
r- -
,- 48 -
r- -
,- 50 -

Completion Notes: PROPOSED INOUSTRIAl/W AREHOUSE BUILDING 
ARCHIBALD A VENU E & 7IB STREET, RANCHO CUCAMONGA 

Project No: 644-13016 I Page I 6 Report No: 13~05-023 



SLADDEN ENGINEERING 

~ 
.... 
u 

"t) 8 
0.. 

!? QI .E N i-C Q.. .,, di -~ 5 .. :::, e :'.l 2 C: 0 -~ QI 41 u ~ .!!! 
0.. .s 0 0 
E ?; 

~ 
., 

'.:ii: ~ 0 0.. c 
J1 ii5 10 Jl ';fl ';fl 0 

BORELOG 

Drill Rig: CME-75 I Date Drilled: 4/22/2013 
Elevation: 1,095 Feet (MSL) I Boring No: BH-7 

Description 

... _ ·,, : i )\ Silty Sand (SM); yellowish brown, dry, 

._ 2 _ .. ,.; ' i: {.Fill/Disturbed). 
fine-grained, bioturbated 

- ; •:::!: 
:: : , '.- ~ ~: 

- 4 -

15;31/41 34.5 4.1 
~ - ~:;;: / 

] 20.2 '- 6 _ i/ /j Silty Sand (SM); yellowish brown, slightly moist, dry, dense, fine-
... _ : ;'. : : ,. grained (Alluvium) . 

[I 6,'9/11 9.9 2.3 

50-3" 18.9 2.8 

tc 50-5" 8.5 2.1 

Completion Notes: 

... 8 - : :, . . :·,: 
~ - ;:::~ ._:J 
'- lO....j.,.....;..........J1----------------------------1 

· · · Sand (SW); yellowish brown, dry, medium dense, fine- to coarse-
L.- - · 

... 12 - gTilinecl with gravel (Alluvium) . 

--14.-+--~ 
.... Grav,.lc:.ICobbles encountered al 14 Ft. 
,_ 16 _ /' .;, Silly Sand (SM); yellowish brown, dry, very dense, fine- to coarse

L.- - ··· gralned (Alluvium). 
'-18 - \\ . :, 

:
20

=l,..---""~San-d-(SP-}-;y_eli_o_wish __ -b-~-o-\'lll-,-d-ry-.-v-e-ry_d_ense ____ fin __ -e--to_ co_arse---gra--in-ed--1 

._ -~ (Alluvium). 

'- 22. -
'- -

._ 26-

... -

..... 28-

... -
'- 30-

- 32-

- -
- 34-
.... -
i- 36-
... -
... 38-
... -

..... 42 -

... -

... 44-

.... -
'- 46-

- -
- 48-

- -
-50-

Terminated at' -20.5 Peel b~. 
No Bedrock Encountered. 
No Groundwater or Seepaie Encountered . 

PROPOSED lNDUSTRIAl}w A REHOUSE BUILDING 

ARCJ lIBALO AVENUE & 7l'H SfREET, RANCHO CUCAMONGA 

Project No: 644-13016 I P I 7 I 
age 

Report No: 13-05-023 



BORE LOG 
SLADDEN ENGINEERING 

Drill Rig: 0..1E-75 I Date Drilled: 4/22/2013 
Elevation: l,095 Feet (MSL) I 'Boring No: BH-8 

)( 
._ ;'.a u QI a.. 0 

-0 0 0 
~ .s 0 >, QI N j -:5 § 0.. C: 

..., ~ ·Gl :.J Description 
0 E 0 (Jj 2 ! !=. \.I Cl> u J: ·i;; ::i .!!l ..2 ii. C: .s 0 -:5 

E ~ = "' ~ }; P- 0. 
0 c.. § E 

~ 
;:J 

~ 
QI ii c:, #- ,ft 0 lJ 

- - '\i;i:; 
SiJty Sand (SM}; yeUmvish brown, dry, fine-grained, bioturbaled 

- 2 - {fill/Disturbed). 
r 
,- 4 Gravels/Cobbles encountered at -4 Ft. 

[C ... -

it:t:;;: 
6f7/6 19.l 4.6 

~6- Silty Sand (SM); yello\vish brown, slighUy moist, med [um dense, fine-

r- - grained (Alluvium). 

r- 8 -
·;: - - ~:':•, .. 

- JO 
. •; 

11/13/13 5.7 2.8 113.8 .. Sand (SP); yellowish brown, dry, medJum dense, fine- to coarse--
-12- ., grained (Alluvium). 

. ' 
r -
-14- . """ 

' .. 
'' 

[C - - •rr• 

3/9/M 9.5 3.7 ,.. 16- ... Sand (SP); yellowish brown, dry, medium dense, fine- to coarse-
... - · grained with gravel {AJluvium). . ... 
,.. 18- )f r- -
r-20- Sand (SP); yellowish brown, dry, very dense, fine- to coarse-grained 

7/32137 
with gravel (Alluvium). - -· 

-.22 
,- -
r-24- Terminated at -21.5 F~l b~s. 

- No Bedrock Encountered. -
r 26- No Groundwater or Seepage Encountered. 
,... -
,- 28-
,- -
,- 30-
,- -
- 32-

- -
- 34-
r -
r-36-
r -
,-38-

- -
~ -w-
r- -
,- 42-
r -
r 44-

- -
,- 46-
,- -
- .JS-

- -
r50-

Completion Notes: PROPOSED CNDUSTRIAL/W AREHOUSE BUILDING 
ARCHIBALD A VENUE & 7TH STREET, RANCHO CUCAMONGA 

Project No: 644-130]6 :Pa~ Report No: 13-05-023 



BORE LOG 
SLADDEN ENGINEERING 

Drill Rig: CME-75 I Date Drilled: 4/22/2013 
Elevation: 1,095 Feet (MSL) I Boring No: PERCA 

~ '&. ~ 
0 

-::, 8 0 
tl Q E N i- ~ -5 
C "E- ... Q -~ :.:i Description ::, C: .. Q 
0 E 0 ,n .2 c u ,:, u ~ -~ ::, .!!! 

:, 
:c 0.. .s 0 -5 l "' 

0 c.. 

! 
.JC c.. ~ ~ e 0. E 0 "3 ~ E:i 10 ~ * ,ft I.) 

- - Silty Sand (SM); yellowish brown, dry, fine-grained, bioturbated 

- 2 - ;\ (Fill/Di.<iturbed). ,., =· -
- 4 - I'----... 

Silly Sand (SM); yellowish brown, dry, fine-grained (Alluvium). 

- -
- 6 -

- - Termin.ikd at -4.0 Feet bAs. 

- 8 -
No Bedrock Encountered. 

- - No Groundwater or Seepage Encountt?red 

- 10-

- -
- 12-

- -
-1-t-

- -
- 16-
- -
- 18-

- -
- 20-
- -
-22-

- -
-24-

- -
- 26-

- -
- 28-
- -
-30-
- -
-32-

- -
- 3'1-

- -
-36-
- -
- 38-
- -
--w-
- -
- 42-

- -
- 14-

- -
-46-
- -
-48-
- -
- 50-

Completion Notes: PROPOSED lNDUSTRIAl/W AREHOUSE BU I LDING 

ARCH I BA LO AVENUE k 7T'H STREET, RANCHO CUCAMONGA 
Project No: 644-13016 

: Page I 9 Report No: 13-05-023 



BORELOG 
SLADDEN ENGINEERING Drill Rjg: CME-75 I Dat!! Drilled: 4/22./2013 

Elevation: 1,095 Fl'CI (MSL) I Boring No: PERCB 

>,. 
;,( ... Ill) 

V 
~ 0.. 0 ..., 

8 0 
!3 '.lJ .s c-; i-

l 
-5 

C 0.. .... ~ Description C '" -~ ::i 6 E 0 ~ ~ ·v; ...... .::! C, u u5 0 0.. C .s 0 .c "E.. 
E l :!: fQ 

~ ~ P-:) a. ~ f 
~ 

:J ~ 
C, 

a5 lD ~ ~ Q 0 l) 
.... 

Silly Sand (SM); yellowish brown, dry, fine-grnined, bioturbatcd - -
- 2 - (FilVDislurbed). 

:: -
- •1 -

Silty Sand (SM); yellowish brown, dry, fine-grained (Alluvium). 

.... -
- 6 -
- - Terminated at -4.0 Feet b~s. 

- 8 -
No Bedrock Encountered. 

- - No Groundwater or Scepa~e Encountered. 

- 10-

- -
- 12-

- -
- H-

- -
- 16-
.... -
- 18-
,.. -
,-. 20-

- -
... 22 -
- -
-24-

- -
- 26-
.... -
.... 28-
.... -
-30-

- -
,.. 32-
,.. -
.... 34 -
.... -
.... 36-
... -
.... 38-
.... -
,-. 40-
,.. -
.... 42-
.... -
.... 44 -
.... -
.... -16 -
... -
.,_ 18-

- -
.... so-

Completion Notes: PROPOSED JNDUSTRIAL/WAREHOUSE BUILDlNG 

ARCHIBALD A VENUE & m I STREET, RANOm CUCAMONGA 

Pro1ectNo: 6-14-13016 l Page I 10 Rl?port No: 13-05-023 



APPENDJXB 

LABORATORY TESTING 
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APPENDlXB 

LABORATORY TESTING 

Representative bulk and relatively undisturbed soil samples were obtained in the field and returned to 
our laboratory for additional observations and testing. Laboratory testing was gene.rally perfonned in 
two phases. The first phase consisted of testing in order to determine the compaction of the existing 
natural soil and the general engineering classifications of the soils underlying the site. TI'lis testing was 
performed in order to estimate the engineering characteristics of the soi! and to serve as a basis for 
selecting samples for the second phase of testing. The second phase consisted of soil mechanics testing. 
This testing including consolidation, shear strength and expansion testing was performed in order to 
provide a means of developing specific design recommendations based on the mechanical properties of 
the soil. 

CLASSIFICATION AND COMPACTION TESTING 

Unit Weight and Moisture Content Determinations: Each undisturbed sample was weighed and 
measured in order to determine its urut weight. A small portion of each sample was then subjected to 

testing in order to determine its moisture conlertt. TI,is was used in order Lo determine the dry density of 
the soil in its natural condition. The results of this testing are shown on the Bore Logs. 

Maximum Density-Optimum Moisture Determinations: Representative soiJ types were selected for 
maximum density determinations. TI,is testing was performed in accordance with the ASTM Standard 
D1557-91, Test Method A. The results of testing are presented graphically in this appenc:lix. The 
maximum densities are compared to the field densities of the soil in order to determine the existing 
relative compaction lo the soil. 

Classification Testing: Soil samples were selected for classification testing. This testing consists of 
mechanical grain size analyses. This provides information for developing clasSifications for the soil in 
accordance with the Unified Soil Oassification System Which is presented in the preceding appendix. 
This classification system categorizes the soil into groups having similar engineering characteristics. The 
results of this testing is very usefuJ in detecting variations in the soils and in selecting samples for further 
testing. 

SOIL MECHANIC'S TESTING 

Expansion Testing: One (1) bulk sample was selected for Expansion testing. Expansion testing was 
performed in accordance with the UBC Standard 18-2. This testing consists of remolding 4-.inch diameter 
by 1-inch thick test specimens to a moisture content and dry density corresponding to approximately 50 
percent saturation. The samples are subjected to a su.rcharge of 144 pounds per square foot and allowed 
to reach eqmlibrium. At that point the specimens are inundated wilh distilled water. The linear 
expansion is then measured until complete. 

Direct Shear Testing: One (1) bulk sample was selected for Direct Shear testing. This test measures the 
shear strength of the soi I under various normal pressures and is used to develop parameters for 
foundation design and lateral design. Tests were performed using a recompacted test specimen that was 
saturated prior lo tests. Tests were performed using a strain controlled test apparatus with normal 

pressures ranging from 800 to 2300 pounds per square foot. 

Sladden Engineering 



Consolidation Testing: Two (2) relatively undisturbed samples were selected for consolidation testing. 
For this test, a one-inch lh1ck test specimen was subjected to vertical loads varying from 575 psf to l 1520 
ps! applied progressively. The consolidation at each load increment was recorded prior to placement of 
each subsequent load The specimens were saturated al 575 psf or 720 psf load increment. 

Corrosion Series Testing: The soluble sulfate concentralions of the surface soil was determined in 
accordance with California Test Method Number (CA) 417. The pH and Minimum Resistivity were 
determined in accordance with CA 643. The soluble chloride concentrations were determined in 
accordance with CA 422. 

S/adden Engineering 



~ Sladden Engineering 
450 Egan Avenue, Beaumont CA 92223 (951) 845-7743 Fax (951) 845-8863 

Maximum Density/Optimum ·Moisture 
ASTM 0698/01557 

ProjecL Number: 644-13016 May 2, 2013 
Project Name: Archibald A venue & 7th Street. Rancho Cucamonga 
Lab ID Number: LN6-13164 ASTM D-1557 A 
Sample Location: BH-1 Bulk I @ 0-5' Rammer Type: Machine 
Description: Brown Silty Sand (SM) 

Ma.~imum Density: 135 pcf 
Optimum Moisture: 8% 
Corrected for Oversize (ASTM D4718) 

Sieve Size 

14S 
I 

140 

I 

l3S 
l 
I 

I 
I 
l 

130 
I I 

i .-

.... 
u 12S 
C. 

i-;;; 
C: 
~ 

120 p 
c 
p 

IIS 

3/4" 
3/8" 
ft4 

'\ ' ' 
'\ '\ ' '\ '\ 

' '\ 
' \ 

' \ 

'\ 

,.,. ., 
J 

.I 

I 

I 

' ' ' ' ' " ' 
~~ 

1, , 
""'I 

% Retained 

9.0 

I 

I 

I 
<- Zero Air Voids Lines, 

t\:: sg-=2.65, 2.70, 2.75 
·'-- -")\ ,_ - ,_ ,-: . ,, 

' " ' '\ " 
'- t, ' - ' '\ 

" " " !'. '\ 

'\ " 1' 
!'I. " ' ' '\ " 

' 1' 

' ' ' "' 
', '" 1, ' '\ ":-.. 1, , . 

', ,, 
;',,_ ' 110 "' ' I ' " ' ' I',_ 

I',. ' " ' 105 ' 
-

100 I 

0 5 10 IS 20 

Moisture Content,% 

Buena Park• Palm Desen • Hemet 

'' ..... ' 
"' "' "' ' 1'-, .. '-

" ' ..... 
25 



~ Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Job Number: 644-13016 

Expansion Jndex 
ASTMD4829 

Job Name: Archibald Avenue & 7th Street, Rancho Cucamonga 

Lab ID Number: LN6-13164 

Sample ID: BH-1 Bulle l @0-5' 

Soil Description: Brown Silty Sand (SM) 

Wt of Soil...- Ring: 591.7 

Weight of Ring: 190.7 

Wt of Wet Soil: 401.0 

Percent Moisture: 7.5% 

Sample lli;:ig.ht. in 0.95 

Wet Density. pcf: 127.9 

Dry Denstiy, pcf: 119.0 

1% Saturation: 48.7 

Expansion Rack# 4 

Date/Time 

Initial Reading 

Final Reailing 

Expansion Index 

(Final - Initial) x 1000 

4/30/2013 I 
0.0000 

0.0011 

1:25 PM 

1 

Buena Park • Palm Dese1t • Hemet 

May 2, 2013 



§) Sladden Engineering 
450 Egan Avenue. Beaumont. CA 92223 (951) 845-77 43 Fax (951) 845-8863 

Direct Shear ASTM D 3080-04 

(modified for unconsolidated condition) 

Job Number: 644-13016 

Job Name 
LabID No. 

Sample TD 

Archibald A venue & 7th Street, Rancho Cucamonga 
LN6-13164 

BH-1 Bulk 1 @ 0-5' 

Classification Brov.in Silty Sand (SM) 

Sample Type Remolded@90% of1'1aximum Density 

Test Results 1 2 3 

Moisture Content,% 14.3 14.3 14.3 

Saturation, % 92.6 92.6 92.6 

Normal Stress. kps 0.739 1.479 2.958 
Peak Stress, kps 0.710 1.183 2.086 

• Peak Stress --Linesr (Peak Stress) j 

5.0 . 

May 2. 2013 

Initial Dry Density: 119.0 pcf 

Initial Mosture Content: 8.6 % 

Peak Friction .L\ngle (0): 33° 

Cohesion (c): 190 psf 

4 Average 

14.3 14.3 

92.6 92.6 

5.916 

4.130 

- - - - - ---,.-----.-_,,_ - - - ·-----f-
]-4.0 

"" ~ 
.!:: 3.0 
(I) 
L. 
r. 
1 20 
tll 

0.0 

1-r---- -- 1--

0 

-

2 3 4 5 6 

Normal St ress1 kps 

Buena Park • Palm Desert • Hemet 



{g) Sladden Engineering 
450 Egan Avenue, Beaumont. CA 92223 (951) 845-7743 Fax (951) 845--8863 

Project Number: 
Project Name: 
Lab ID N umber: 
Sample ID: 

100.0 

()().0 

80.0 

70.0 

t>O 
C 

600 

·;;; 
~ 

0... 
50.0 

~ 40.0 

-
30.0 

20.0 

Hl.O 
,- . 

0.0 

644-13016 

Gradation 
ASTM C I 17 & C l36 

Archibald Avenue & 7th Street, Rancho Cucamonga 
LN6-13164 
BH-1 Bulk 1 @ 0..5' Soil Classification: SM 

Sieve Sieve Percent 
Size, io Size, mm Passing 

2" 50.8 100.0 
1 1/2" 38.l 100.0 

I" 25.4 99.9 
3/4" 19.1 99.2 
1/2" 12.7 96.5 
3/8" 9.53 95.1 
#4 4 .75 91.0 
#8 2.36 87.2 
#16 1.18 82.0 
#30 0.60 74.7 
#50 0.30 62.4 

# 100 0.15 46.9 
#200 0.075 29.9 

. 
---......... 11 1 

i,.. i.. 

~ 

......... 

' 
" 

\ 
I ' • \ 

' 

-· 

10.000 1.000 0.100 0.010 

Sieve Size, mm 

Buena Park • .Palm Desert • Hemet 

May 2, 2013 

0.001 



~ Sladden Engineering 
450 Egan Avenue Beaumont CA 92223 (951) 845-7743 Fax (951) 845-8863 

Project Number: 
Project Name: 
Lab ID Number: 

644-13016 

Gradation 
ASTM Cl 17 & CJ36 

Archibald A venue & 7th Street. Rancho Cucamonga 
LN6-l3164 

May 2, 2013 

Sample ID: BH-1 S-5 @ 20' Soil Classification: SP-SM 

Sieve Sieve Percent 
Size, in Size, mm Passing 

l" 25.4 100.0 
3/4" I 9.1 100.0 
l /2" 12.7 89.3 
3/8" 9.53 84.8 
#4 4.75 74.2 
#8 2.36 62.3 
#16 1.18 50.3 
#30 0.60 37.6 
#50 0.30 22.1 

#100 0.15 12.5 
#200 0.074 7.1 

JOO 

90 

. 
- [\ I I I I 

J I , I 
"\, . 

80 

70 

j t I 
--"~ - - _,_ 

I 
I ~ 

I ' 
60 

ell - -
--· 

C 
·.;; 

50 ~ 
0.. 

... ._ .._ -

I '\... 
"i 

";ft. 40 
~ .. ,_ 

30 ~ 
i\. I 
' 20 .. 

"' 
10 

~ 
I l~ 

0 I l 

10.000 1.000 0. 100 0.010 0.001 

Sieve Size, mm 

Buena Park • Palm Desert • Hemet 



~ Sladden Engineering 
450 Egan Avenue. Beaumont. CA 92223 (951) 845-7743 Fax (951) 845-8863 

Project Number: 
Project Name: 
Lab ID Number: 

Gradation 
ASTM Cl 17 & Cl36 

644-13016 
Archibald A venue & 7th Street, Rancho Cucamonga 
LN6-13164 

Ma} 2, 2013 

Sample ID: BII-3 S-1 @ 5' Soil Classification: SP-SM 

Sjeve Sieve Percent 
Sjze, in Size, mm Passing 

1" 25.4 100.0 
314" 19.1 100.0 
1/2" 12.7 100.0 
3/8" 9.53 100.0 
#4 4 .75 97.8 
#8 2.36 93.2 

#16 1.18 87.2 
#30 0.60 77.S 
#50 0.30 59.2 

#100 0. 15 38.8 
#200 0.074 23.7 

100 

90 

- -
~~~- I+· ..... ,__ 

. ~ 
80 

I ~r-~. 
·•--- . 

70 ~-
60 

06 
C 

·;;; 
50 ~ 

0. 

'$. 40 

---- - . --, - --
I ~LL \ - . 

.._ 

- .,--· \ 

' 30 - '\ 

. ~---
20 

10 . -

0 I 

10.000 1.000 0.100 0.010 0.001 

Sieve Size, mm 

Buena Park • Palm Desen • Hemet 



(g) Sladden Engineering 
450 Egan Avenue, Beaumont. CA 92223 (951) 845-7743 Fax (951) 845-8863 

Project Number: 
Project Name: 
Lab ID 'lwnber: 

644-13016 

Gradation 
ASTM C l 17 & C l36 

Archibald A \cnue & 7th Street. Rancho Cucamonga 
LN6-1 3 164 

May 2, 2013 

Sample ID: BH-4 R- 1 (a 5' Soil Classification: SC-SM 

Sieve Sieve Percent 
Size, m Size, mm Passin~ 

1" 25.4 100.0 
3/4" 19. J 100.0 
1/2" 12.7 100.0 
3/8" 9.53 100.0 
#4 4.75 99.7 
#8 2.36 97.5 

#16 1.18 94.5 
#30 0.60 89.4 
#50 0.30 78.2 

# 100 0. 15 61.3 
#200 0.074 40.7 

100 . . . 
-r--

I r ~ 

90 
-·+ - -

,__ - - - --- I ..... 

80 i\. 
\ 

70 
\ 

" 
60 

OJ) 
C 
~~ 

50 gJ 

- - \ 
\ -

-
' 

'--

,_ -
0.. -- - 11 

'$. 40 l 

I 

30 1 
,_ __ ....... 

- ,__, 

20 

10 

0 ttt I 

10.000 I 000 0. 100 0,010 0,001 

Sieve Size. mm 

Buena Park • Palm Desen • Hemet 



{g) Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM C l 17 & C 136 

Project Number: 644-13016 May 2, 2013 
Project Name: Archibald A,.,cnuc & 7th Street, Rancho Cucamonga 
Lab ID Number: LN6-13 I 64 
Sample ID: BII-5 S-3 @ IS' Soil Classification: SM 

Sieve Sieve Percent 
Size, in Size. mm Passing 

I" 25.4 100.0 
3/4" 19.l 100.0 
1/2" 12.7 94.8 
3/8" 9.53 89.2 
#4 4.75 82.4 
#8 2.36 75.6 

#16 1.18 66.6 
#30 0.60 55.0 
#50 0.30 38.9 

#100 0.15 24.8 
#200 0.074 14.0 

100 

90 

80 

+-~ I!' I ~--\] 
w '~I . I -

I ~ ~- c--t- - -

70 

60 
Qj) 
C: 
'iii 

50 ~ 
~ 

'$. 40 

~ I - •· 

'\ . 
I ~ •· ·•-

\ _,_ ._ -· \ 
\ 

\ 

30 t \ - •· - -
" 20 "\. 

I•- -
' 10 

' . -
0 I 

10.000 I 000 0.100 0.010 0.001 

Sieve Size, mm 

Buena Park • Palm Desert • Hemet 



~ Sladden Engineering 
450 Egan Avenue. Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Project Number: 
Project Name: 
Lab ID Number: 

644-13016 

Gradation 
ASTM Cl 17 & Cl36 

Archibald Avenue & 7th Street. Rancho Cucamonga 
LN6-13 l 64 

May 2, 2013 

Sample ID: Bil-7 S-2 @ IO' Soil Classification: SW-SM 

Sieve Sieve Percent 
Size, in Size, mm Passing 

I " 25 4 100.0 
3/4" J 9.1 100.0 
1/2" 12.7 88.9 
3/8'' 9.53 78.7 
#4 4.75 69.8 
#8 2.36 56.4 
#16 1.18 45.0 
#30 0.60 34.8 
#50 0.30 24.7 

#100 0.15 16.4 
#200 0.074 9.9 
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Sladden Engineering 

Job Number: 

450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

644-13016 

One Dimensional Consolidation 
ASTht D243S & 05333 

May 2, 2013 
Job l\iame: Archjbald Avenue & 7th Street, Rancho Cucamonga 

Lab ID 'Jurnber: LN6-13 l 64 Initial Ory Density, pcf: 108.8 
Sample ID: BH-2 R-1 <ij 5' Initial Moisture,%: 5.1 
Soil Description: Brown Silty Sand (SM) Initial Void Ratio: 0.532 
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Job Number. 

Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 {951) 845-7743 Fax (951) 845-8863 

644-13016 

One Dimensional Consolidation 
ASTM D2435 & D5333 

Job Name· Archibald Avenue & 7th Street, Rancho Cucamonga 
May 2, 2013 

Lab ID Number: LN6-13 I 64 Initial Dry Density, pcf: 131.3 
Sample ID: Bl 1-4 R-1 @ 5' Cnitial Moisture,%: 4.9 
Soil Description: Brown Sill) Cla}ey Sand (SC-SM) Initial Void Ratio: 0.270 

Specific Gravity: 2.67 
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Sladden Engineering 
6782 Stanton Ave. Suite A, Buena Park, CA 90621 (714) 523-0952 Fax (714) 523-1369 
45090 Golf Center Pkwy, Suite F, Indio, CA 92201 (760) 863-0713 Fax (760) 863--0847 

450 Egan Avenue, Beaumont, CA 92223 (951} 845-7743 Fax (951) 845-8863 

Date: May 2, 2013 

Account No.: 644-13016 

Customer: Schen Management 

Location: Archibald Avenue & 7th Street, Rancho Cucamonga 

Analytical Report 

Corrosion Series 

BH-1@ 0-5' 

pH 
perCA643 

6.7 

Soluble Sulfates 
per CA417 

ppm 

10 

Soluble Chloride 
per CA 422 

ppm 

50 

Min. Resistivity 
perCA643 

ohm-cm 

11,000 

C Roi 644-1:l01f> O'i0?1'\ 



APPENDJXC 

SEISMIC SETTI.EMENT 
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Settlement Analysis 
Archibald Avenue and 7th Street 

Hole No.=BH-1 Water Depth=51.5 ft Surface Elev.=1095 

Shear Stf1Jss Ratio 

Magnitude=6.9 
Acceleration=0.4g 

Factor of Safety Settlement 
(fl) 
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Archibald and 7th.sum 

LIQUEFACTION ANALYSIS CALCULATION SHEET 

Copyright by Civi1Tech Software 
www.civiltech.com 

(425) 453-6488 Fax (425) 453-5848 

************************************************************************************ 
******************* 

Input 

Licensed to, 5/2/2013 11:21:03 AM 

Input File Name: C:\LiquefyS\Archibald and 7th.liq 
Title: Archibald Avenue and 7th street 
subtitle: 644-13016 

surface Elev.=1095 
Hole No.=BH-1 
Depth of Hole= 51.0 ft 
Water Table during Earthquake: 51.5 ft 
water Table during In-situ Testing= 51.5 ft 
Max. Acceleration= 0.4 g 
Earthquake Magnitude= 6.9 

Data: 
surface Elev.=1095 
Hole NO.=BH-1 
Depth of Hole=Sl .O ft 
Water Table during Earthquake= 51.5 ft 
water Table during In-situ Testing= 51.5 ft 
Max. Acceleration=0.4 g 
Earthquake Magnitude=6.9 

Earthquake Magnitude=6.9 
2. settlement Analysis Method: Ishihara/ Yoshimine* 
3. Fines Correction for Liquefaction: Stark/Olson et al.* 
4 . Fine correction for Settlement : During Liquefaction* 
5. Settlement calculation in: All zones* 
6. Hammer Energy Ratio, 
7. Borehole Diameter, 
8. sampling Method, 
9. user request factor of safety (apply to CSR) , 

Plot one CSR curve (fsl=l) 
10. use curve smoothing: Yes* 
* Recommended options 

In-situ Test Data: 
Depth SPT gamma Fines 
ft pcf % 

0.0 9.3 ll6.9 29.7 
2.0 9.3 116.9 29.7 
5 .o 32.6 116.9 23.4 
10.0 7.0 116.9 35.2 
15.0 14.6 156.0 46.8 
20.0 65.0 156.0 6.7 
25.0 66.6 156.0 11.2 
30.0 50.0 156.0 10.2 
35 .0 39.3 134.0 50.0 
40.0 49.0 134.0 8.3 
45.0 66.6 122.8 11.1 
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Ce = 1.25 
Cb= 1 

CS= 1 
user= 1 



Archibald and 7th.sum 
50.0 56.0 122.8 10.9 

output Results: 
settlement of saturated sands=0.00 in. 
Settlement of dry sands=0.17 in. 
Total settlement of saturated and dry sands=0.17 
Differential Settlement=0.086 to 0.114 in. 

in. 

Depth CRRm CSRfs F.S. s_sat. s_dry s_all 
ft in. in. in. 

0.00 0.28 o. 26 5.00 o.oo 0.17 0.17 
0.05 0.28 0. 26 5.00 0.00 0.17 0.17 
0.10 0.28 0.26 5.00 0.00 0.17 0.17 
0.15 0.28 0.26 5.00 0.00 0.17 0.17 
0.20 0.28 0.26 5.00 o.oo 0.17 0.17 
0.25 0.28 0.26 5.00 0.00 0.17 0.17 
0. 30 0.28 0 . 26 5.00 0.00 0.17 0.17 
0. 35 0.28 0.26 s.oo o.oo 0.17 0.17 
0.40 0.28 0.26 5.00 0.00 0.17 0.17 
0.45 0 . 28 0 . 26 5.00 0.00 0.17 0.17 
o. so 0.28 0.26 5.00 0.00 0.17 0.17 
0.55 0.28 0.26 5.00 0.00 0.17 0.17 
0.60 0.28 0.26 5.00 0.00 0.17 0.17 
0.65 0.28 0.26 5.00 0.00 0.17 0.17 
0.70 0.28 o. 26 5.00 0.00 0.17 0.17 
0.75 0.28 0. 26 5.00 o.oo 0 . 17 0 .17 
0.80 0.28 0.26 5.00 0.00 0 . 17 0 . 17 
0.85 0.28 0.26 5.00 0.00 0.17 0.17 
0.90 0.28 0.26 5.00 0.00 0.17 0.17 
0.95 0.28 0.26 5.00 0 .00 0.17 0.17 
1.00 0.28 0.26 5.00 0.00 0.17 0.17 
1.05 0.28 o. 26 5.00 0.00 0 .17 0.17 
1.10 0.28 0 . 26 5 . 00 0.00 0.17 0.17 
1.15 0.28 0.26 5.00 0.00 0.17 0.17 
1.20 0.28 0.26 5.00 0.00 0.17 0.17 
1. 25 0.28 0.26 5.00 0.00 0.17 0.17 
1.30 0.28 0.26 5.00 0.00 0.17 0 . 17 
1.35 0.28 0.26 5.00 0.00 0.17 0.17 
1.40 0.28 0.26 5 .oo 0.00 0.17 0.17 
1.45 0.28 o. 26 5.00 0.00 0.17 0.17 
1.50 0 . 28 0.26 5.00 0 . 00 0.17 0.17 
1. 55 0.28 0.26 5.00 0.00 0.17 0 .17 
1.60 0 . 28 0.26 5.00 0.00 0.17 0 .17 
1.65 0.28 0.26 5.00 0.00 0.17 0 .17 
1.70 0.28 0.26 5.00 0.00 0.17 0.17 
1 . 75 0 . 28 0.26 5.00 0.00 0.17 0.17 
1.80 0.28 0.26 5.00 0.00 0.17 0.17 
1.85 0.28 o. 26 5.00 0.00 0.17 0.17 
1.90 0.28 0. 26 5.00 0.00 0.17 0.17 
1.95 0.28 o. 26 5.00 0.00 0.17 0.17 
2.00 0.28 0.26 5.00 0.00 0.17 0.17 
2.05 0.29 0.26 5.00 0.00 0.17 0.17 
2.10 0.30 0.26 5.00 0.00 0.17 0.17 
2.15 0.31 0. 26 5.00 0.00 0.17 0.17 
2 . 20 0.32 o. 26 5.00 0.00 0.17 0.17 
2.25 0.33 0 . 26 5. 00 0.00 0.17 0.17 
2.30 0.34 0.26 5.00 0.00 0.17 0.17 
2.35 0.35 0.26 5.00 0.00 0.17 0 .17 
2.40 0 . 36 0.26 5.00 0.00 0.17 0.17 
2. 45 0 . 37 0.26 5.00 0.00 0.17 0.17 
2. 50 0.39 0.26 5.00 0.00 0.17 0.17 
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Archibald and 7th.sum 
2.55 0.40 0.26 5.00 0.00 0.17 0.17 
2.60 0.42 0.26 5.00 0.00 0.17 0.17 
2 . 6S 0.44 0.26 S.00 0.00 0.17 0.17 
2.70 0.47 0.26 S.00 0.00 0.17 0.17 
2.75 o. 51 0.26 5.00 0.00 0.17 0.17 
2.80 2.48 0.26 5.00 0.00 0.17 0.17 
2.8S 2.48 0.26 5.00 0.00 0.17 0.17 
2.90 2.48 0.26 5.00 0.00 0.17 0.17 
2.95 2.48 0.26 S.00 0.00 0.17 0.17 
3.00 2.48 0.26 5.00 0.00 0.17 0.17 
3.05 2.48 0.26 5.00 0.00 0.17 0.17 
3.10 2.48 0 . 26 5.00 0.00 0.17 0.17 
3.15 2.48 0.26 5.00 o.oo 0 . 17 0.17 
3.20 2.48 0.26 5.00 0.00 0.17 0.17 
3.25 2.48 0.26 5.00 0.00 0.17 0.17 
3.30 2.48 o. 26 5.00 0.00 0.17 0.17 
3.35 2.48 0. 26 5.00 o.oo 0.17 0 . 17 
3.40 2.48 0.26 5.00 0.00 0.17 0.17 
3.45 2.48 0.26 5. 00 0.00 0.17 0.17 
3.50 2.48 0.26 5.00 0.00 0.17 0 .17 
3.55 2.48 0.26 5.00 0.00 0.17 0 .17 
3.60 2.48 0 . 26 5.00 0.00 0.16 0.16 
3.65 2.48 0.26 S. 00 0.00 0.16 0.16 
3.70 2.48 0.26 5.00 0.00 0.16 0 .16 
3.75 2.48 o. 26 5.00 0.00 0.16 0.16 
3.80 2.48 0.26 5.00 0.00 0.16 0.16 
3.85 2.48 o. 26 5.00 0.00 0.16 0.16 
3.90 2.48 0.26 5.00 0.00 0.16 0.16 
3.95 2.48 0.26 5. 00 0.00 0.16 0.16 
4.00 2.48 0.26 5.00 0.00 0.16 0 . 16 
4.05 2.48 o. 26 5.00 0.00 0.16 0.16 
4.10 2.48 0.26 5.00 0.00 0.16 0.16 
4.1S 2.48 0.26 S.00 0.00 0.16 0.16 
4.20 2.48 0.26 5.00 0.00 0.16 0.16 
4.25 2.48 0.26 5.00 0.00 0.16 0.16 
4.30 2.48 0.26 5.00 o.oo 0.16 0.16 
4.35 2.48 0.26 5.00 0.00 0.16 0.16 
4.40 2.48 0.26 5.00 0.00 0.16 0.16 
4.45 2.48 0.26 5.00 0.00 0.16 0.16 
4.50 2.48 0.26 5.00 o.oo 0.16 0 . 16 
4.55 2.48 o. 26 5.00 0.00 0.16 0.16 
4.60 2.48 0.26 5.00 0.00 0.16 0 . 16 
4.65 2 .48 0.26 5. 00 0 . 00 0.16 0.16 
4.70 2.48 0.26 5.00 0.00 0.16 0.16 
4.7S 2.48 0.26 5.00 0.00 0.16 0 . 16 
4.80 2.48 0 . 26 5 . 00 0.00 0.16 0.16 
4.85 2.48 0.26 5.00 0.00 0.16 0 . 16 
4.90 2.48 o. 26 s.oo o.oo 0.16 0 . 16 
4.95 2.48 0.26 s.oo 0.00 0.16 0 .16 
5.00 2.48 0.26 5.00 0.00 0.16 0.16 
5.0S 2.48 0.26 5.00 0 . 00 0.16 0 .16 
5.10 2.48 o. 26 5.00 0.00 0.16 0.16 
5.15 2.48 0.26 5.00 0 . 00 0.16 0 . 16 
5.20 2.48 0.26 5.00 0 . 00 0.16 0.16 
5.25 2.48 0.26 S.00 o.oo 0.16 0.16 
5.30 2.48 0.26 5. 00 0 . 00 0.16 0.16 
5. 35 2.48 0.26 5. 00 0.00 0.16 0.16 
5.40 2.48 0.26 5.00 0.00 0.16 0 . 16 
5.45 2.48 0.26 5.00 0.00 0.16 0.16 
5.50 2.48 0.26 5.00 o.oo 0.16 0.16 
5.55 2.48 0.26 5.00 0.00 0.16 0 . 16 
5.60 2.48 0 . 26 5.00 o.oo 0.16 0.16 
5.65 2.48 0.26 5.00 0.00 0.16 0.16 
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Archibald and 7th.sum 
5.70 2.48 0.26 5.00 o.oo 0.16 0.16 
5.75 2.48 0.26 5.00 0.00 0.16 0 .16 
5.80 2.48 0.26 5.00 0.00 0.16 0.16 
5.85 2.48 0.26 5.00 0.00 0.16 0.16 
5.90 2.48 0.26 5.00 0 . 00 0.16 0 . 16 
5.95 2.48 0.26 5.00 0.00 0 . 16 0.16 
6.00 2.48 0.26 5.00 0.00 0.16 0.16 
6.05 2.48 0.26 5.00 0.00 0.16 0.16 
6.10 2.48 0.26 5.00 0.00 0.16 0.16 
6.15 2.48 0.26 s.oo 0.00 0.16 0.16 
6.20 2 . 48 0.26 5.00 0.00 0.16 0.16 
6.25 2.48 0.26 5.00 0.00 0.16 0.16 
6.30 2.48 0.26 5.00 0.00 0.16 0.16 
6.35 2.48 0.26 5.00 0.00 0.16 0.16 
6.40 2.48 0.26 5.00 0 . 00 0.16 0.16 
6.45 2.48 0.26 5.00 0.00 0.16 0.16 
6. 50 2.48 o. 26 5.00 0.00 0.16 0.16 
6.55 2.48 0.26 5.00 0 . 00 0.16 0.16 
6.60 2.48 o. 26 5.00 o.oo 0 . 16 0.16 
6.65 2.48 0.26 5.00 0 . 00 0.16 0.16 
6.70 2.48 0.26 5.00 0.00 0.16 0.16 
6. 75 2.48 0.26 5.00 0.00 0.16 0.16 
6.80 2.48 0.26 5.00 0 . 00 0.16 0.16 
6.85 2.48 0.26 5.00 0.00 0.16 0.16 
6.90 2.48 0.26 5.00 0.00 0.16 0.16 
6.95 2.48 0.26 5.00 0.00 0.16 0.16 
7.00 2.48 0.26 5.00 0 . 00 0.16 0.16 
7.05 2.48 0.26 5.00 0.00 0.16 0.16 
7.10 2 .48 0.26 5.00 0.00 0.16 0.16 
7.15 2.48 0.26 5.00 0 . 00 0 .16 0.16 
7.20 2.48 0.26 5.00 0.00 0.16 0.16 
7 . 25 2.48 0.26 5.00 0.00 0 .16 0.16 
7 .30 2.48 0.26 5.00 0.00 0.16 0 . 16 
7 . 35 2.48 0 . 26 5.00 0.00 0.16 0.16 
7.40 2 . 48 0.26 5.00 0.00 0.16 0.16 
7.45 2 . 48 0.26 5.00 0.00 0.16 0.16 
7 .50 2.48 0.26 5.00 0 . 00 0.16 0 . 16 
7.55 2 . 48 0.26 5.00 0 . 00 0.16 0.16 
7.60 2.48 0.26 5.00 0.00 0.16 0.16 
7.65 2.48 0.26 5.00 0.00 0.16 0 . 16 
7. 70 2.48 0.26 5.00 0.00 0.16 0.16 
7.7S 2.48 0 . 26 5.00 o.oo 0.16 0.16 
7.80 2.48 0.26 5.00 0.00 0 .16 0.16 
7 .85 2.48 0.26 5 . 00 0.00 0.16 0.16 
7.90 2 . 48 0.26 5.00 0.00 0.16 0.16 
7.95 2.48 0.26 5.00 0.00 0.16 0.16 
8.00 o. 52 0.26 5.00 0.00 0.16 0.16 
8.05 0.48 0.26 5.00 0.00 0.16 0.16 
8.10 0.46 0.26 5.00 0.00 0.16 0.16 
8.15 0.45 0.26 5.00 0.00 0.16 0.16 
8.20 0.43 0.26 5.00 0.00 0.16 0 . 16 
8.2S 2.48 0.25 5. 00 0.00 0.16 0.16 
8.30 2.48 0.25 5 . 00 0.00 0.16 0.16 
8.35 o. 53 0.25 5.00 0.00 0.16 0.16 
8.40 0.49 0.2S 5.00 0.00 0.16 0.16 
8.45 0.46 0.25 5.00 0.00 0.16 0.16 
8.50 0.44 0.25 5.00 0.00 0.16 0.16 
8.55 0.43 0.25 5.00 0.00 0.16 0.16 
8 . 60 0.41 0.25 5 . 00 0.00 0.16 0.16 
8.65 0.40 0.25 5.00 0.00 0.16 0.16 
8.70 0.39 0.25 5.00 o.oo 0.16 0.16 
8.75 0 . 38 0.25 5.00 0.00 0.16 0.16 
8.80 0.37 0.25 5.00 0.00 0.16 0.16 
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8.85 0. 36 0.25 5.00 0 . 00 0.15 0.15 
8.90 o. 35 0.25 5.00 0.00 0.15 0.15 
8.95 o. 35 0.25 5.00 0.00 0.15 0.15 
9.00 0.34 0.25 5.00 0.00 0.15 0.15 
9.05 0. 33 0.25 5 .00 0 . 00 0.15 0 . 15 
9.10 0.32 0.25 5.00 0.00 0.15 0.15 
9.15 0.32 0.25 5.00 0.00 0.15 0.15 
9.20 0.31 0.25 5.00 0.00 0.15 0.15 
9.25 0.30 0.25 5.00 0.00 0.15 0.15 
9.30 0.30 0.25 5 . 00 0.00 0.15 0.15 
9. 35 0.29 0.25 5.00 0 . 00 0.15 0.15 
9.40 0.29 0.25 5.00 0.00 0.15 0 .15 
9.45 0 . 28 0.25 5.00 0.00 0.15 0.15 
9. 50 0.28 0.25 5. 00 o.oo 0.15 0.15 
9.55 0.27 0.25 5.00 0.00 0.15 0 . 15 
9.60 0.27 0.25 5 .00 0.00 0.15 0.15 
9.65 o. 26 0.25 5 .00 0.00 0.15 0.15 
9.70 0.26 0.25 5 .00 0.00 0.15 0.15 
9.75 0.25 0.25 5.00 0.00 0.15 0.15 
9.80 0.25 0.25 5. 00 0.00 0.15 0.15 
9.85 0.24 0.25 5.00 0.00 0.15 0.15 
9.90 0.24 0.25 5.00 0 . 00 0.15 0 .15 
9.95 0.23 0.25 5.00 0.00 0.15 0 . 15 
10.00 0.23 0.25 5.00 0 .00 0.15 0.15 
10.05 0.23 0.25 5.00 0.00 0.15 0.15 
10.10 0.23 0.25 5.00 0.00 0.15 0.15 
10.15 0.23 0.25 5 . 00 0 . 00 0.15 0.15 
10.20 0.23 0.25 5.00 0.00 0.15 0.15 
10.25 0.23 0. 25 5.00 0.00 0.15 0.15 
10.30 0 . 23 0.25 5.00 0.00 0.14 0.14 
10.35 0.23 0.25 5.00 0.00 0.14 0 . 14 
10.40 0 . 23 0 . 25 5 .00 0.00 0.14 0.14 
10.45 0.24 0.25 5.00 0.00 0.14 0 . 14 
10. 50 0.24 0.25 5. 00 0 . 00 0.14 0.14 
10. 55 0. 24 0.25 5.00 0.00 0.14 0 . 14 
10.60 0.24 0.25 5.00 0.00 0.14 0.14 
10.65 0.24 o. 25 5.00 0.00 0.14 0 . 14 
10.70 o. 24 0.25 5 .00 0.00 0.14 0 .14 
10.75 0.24 0.25 s.oo 0.00 0.14 0.14 
10.80 0 . 24 0.25 5.00 0.00 0.14 0 .14 
10.85 0.24 0.25 5.00 0.00 0.14 0 .14 
10.90 0 . 24 0.25 5.00 0 . 00 0.14 0.14 
10.95 0 . 25 0. 25 5.00 0.00 0.14 0 .14 
11.00 0.25 0.25 5.00 o.oo 0.14 0.14 
11.05 0.25 0.25 5.00 0.00 0.14 0 . 14 
11.10 0 . 25 0 . 25 5.00 0 . 00 0.14 0 .14 
11.15 0.25 0.25 5.00 0.00 0 .14 0.14 
11.20 0.25 0 . 25 5 . 00 0.00 0.14 0.14 
11.25 0.25 0.25 5.00 0.00 0.14 0 . 14 
11. 30 0 . 25 0 . 25 5.00 0.00 0.14 0.14 
11. 35 0.25 0.25 5.00 0.00 0 .14 0.14 
11.40 0.25 0.25 5.00 0.00 0.13 0.13 
11.45 0.26 0.25 5.00 0.00 0 . 13 0.13 
11. 50 0.26 0.25 5.00 0.00 0.13 0.13 
11.55 0 . 26 0.25 5.00 0.00 0.13 0.13 
11.60 0.26 0.25 5.00 0.00 0.13 0 . 13 
11.65 0.26 0.25 5. 00 0.00 0.13 0.13 
11.70 0.26 0.25 5.00 0.00 0.13 0.13 
11. 75 0.26 0.25 5. 00 0.00 0.13 0.13 
11.80 0.26 0.25 5.00 0.00 0 .13 0.13 
11.85 0.26 0.25 5.00 0.00 0.13 0.13 
11.90 0.26 0 . 25 5.00 0.00 0.13 0 .13 
11.95 0.26 0.25 5.00 0.00 0.13 0.13 
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12.00 0.27 0.25 5.00 0.00 0.13 0.13 
12.05 0.27 0.25 5.00 0 . 00 0.13 0.13 
12 . 10 0.27 0.25 5. 00 0.00 0.13 0.13 
12.15 0 . 27 0.25 5.00 0.00 0.13 0.13 
12 . 20 0 . 27 0.25 5.00 0.00 0.13 0.13 
12.25 0.27 0.25 5.00 0.00 0.13 0.13 
12.30 0.27 0.25 5.00 0.00 0.13 0.13 
12.35 0.27 0.25 5.00 0.00 0.13 0.13 
12 . 40 0 . 27 0.25 5.00 0.00 0.13 0.13 
12.45 0.27 0.25 5. 00 0.00 0.13 0 . 13 
12.50 0.27 0.25 5.00 0.00 0.13 0.13 
12.55 0.28 0.25 5.00 0.00 0.13 0.13 
12.60 0.28 0.25 5.00 0.00 0 .12 0.12 
12.65 0.28 0.25 5.00 0 . 00 0.12 0.12 
12.70 0 . 28 0.25 5.00 0.00 0.12 0.12 
12. 75 0.28 0.25 5.00 0.00 0.12 0.12 
12.80 0.28 0 . 25 5.00 0.00 0.12 0.12 
12 .85 0.28 0.25 5. 00 0.00 0.12 0.12 
12.90 0.28 0.25 5.00 0.00 0.12 0.12 
12.95 0.28 0.25 5.00 0.00 0.12 0 .12 
13.00 0 . 28 0.25 5 .00 0.00 0.12 0 . 12 
13 .05 0.28 0.25 5.00 0.00 0.12 0 . 12 
13.10 0 . 29 0.25 5.00 0.00 0.12 0.12 
13.15 0.29 0.25 5.00 0.00 0.12 0 .12 
13 . 20 0.29 0.25 5.00 0.00 0.12 0.12 
13.25 0.29 0.25 5. 00 0.00 0.12 0.12 
13 .30 0.29 0.25 5.00 o.oo 0.12 0 . 12 
13. 35 0.29 0.25 5.00 0.00 0 . 12 0 .12 
13.40 0.29 0 . 25 5 . 00 0.00 0.12 0.12 
13 .45 0.29 0.25 5.00 0.00 0.12 0.12 
13. 50 0 . 29 0 . 25 5.00 0.00 0.12 0.12 
13. 55 o. 29 0.25 5.00 0.00 0.12 0.12 
13.60 0.29 0.25 5.00 0.00 0.12 0.12 
13. 65 0.30 0.25 5.00 0.00 0.12 0.12 
13.70 0.30 0.25 5.00 0.00 0.12 0.12 
13.75 0.30 0.25 5.00 0.00 0.12 0.12 
13 . 80 0 . 30 0.25 5.00 0.00 0.12 0.12 
13.85 0.30 0.25 5.00 0.00 0.11 0.11 
13.90 0.30 0.25 5.00 0.00 0.11 0.11 
13.95 0.30 0.25 5.00 0.00 0 . 11 0.11 
14.00 0.30 0.25 5.00 0.00 0.11 0.11 
14.05 0.30 0.25 5.00 0 . 00 0 . 11 0.11 
14.10 0.30 0.25 5.00 0.00 0.11 0. 11 
14.15 o. 30 0.25 5.00 0.00 0.11 0.ll 
14.20 0.31 0.25 5.00 0.00 0.11 0.11 
14.25 0.31 0 . 25 5.00 0 . 00 0.11 0.11 
14.30 0.31 0.25 5.00 0 . 00 0 .11 0.11 
14. 35 0.31 0 . 25 5.00 o.oo 0.11 0.11 
14.40 o. 31 0 . 25 5.00 0.00 0.11 O.ll 
14.45 0.31 0.25 5.00 0.00 0 . 11 0.11 
14.50 0.31 0.25 5.00 0.00 0.11 0.11 
14. 55 0.31 0.25 5.00 0.00 0.11 0. 11 
14.60 0.31 0.25 5.00 0.00 0.11 0.11 
14.65 0 . 31 o. 25 5.00 0.00 0.11 0.11 
14.70 0 . 31 0.25 5.00 0.00 0.11 0.11 
14.75 0.31 0 . 25 5.00 0.00 0.11 0.11 
14.80 0.35 0.25 5.00 0.00 0.11 0.11 
14.85 0.35 0.25 5.00 0.00 0 . 11 0.11 
14 . 90 0.35 0 . 25 5.00 0.00 0.11 0.11 
14.95 0.35 0 . 25 5.00 0.00 0.11 0. ll 
15.00 0.35 0 . 25 5.00 0.00 0 . 11 0.11 
15.05 0.37 0.25 5.00 0.00 0.11 0.11 
15.10 o. 38 0.25 5.00 0.00 0.11 0.11 
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Archibald and 7~h.sum 
15.15 0.39 0.25 5.00 0.00 0.10 0.10 
15.20 0.41 0.25 5.00 o.oo 0.10 0 .10 
15.25 0.43 0.25 5.00 0. 00 0.10 0.10 
15.30 0.45 0.25 5.00 0.00 0.10 0.10 
15.35 0.48 0. 25 5.00 0 .00 0.10 0.10 
15.40 o. 53 0.25 5.00 0.00 0.10 0.10 
15.45 2 . 48 0.25 5.00 o.oo 0.10 0.10 
15. 50 2.48 0 . 25 5.00 0.00 0.10 0.10 
15.55 2.48 0.25 5.00 0.00 0.10 0.10 
15.60 2.48 0.25 5.00 0.00 0.10 0.10 
15 . 65 2.48 0 . 25 5 .00 0.00 0.10 0.10 
15.70 2.48 0.25 5.00 0.00 0.10 0.10 
15.75 2.48 0 . 25 5.00 0 .00 0.10 0.10 
15.80 2.48 0.25 5.00 0.00 0.10 0.10 
15.85 2.48 0.25 5.00 0.00 0.10 0 .10 
15.90 2.48 0 . 25 5.00 0.00 0.10 0.10 
15.95 2.48 0.25 5.00 0.00 0.10 0.10 
16.00 2.48 0.25 5.00 0.00 0.10 0.10 
16.05 2.48 0.25 5.00 0.00 0.10 0.10 
16.10 2.48 0.25 5.00 0.00 0.10 0.10 
16. 15 2.48 0.25 5.00 0.00 0.10 0 . 10 
16.20 2.48 0.25 5.00 0.00 0.10 0.10 
16.25 2.48 0.25 5.00 0.00 0.10 0.10 
16.30 2.48 0.25 5.00 0.00 0.10 0 . 10 
16 . 35 2.48 0.25 5.00 0.00 0.10 0.10 
16.40 2.48 0.25 5.00 0.00 0.10 0.10 
16.45 2.48 0.25 5.00 0.00 0.10 0.10 
16. 50 2.48 0.25 5.00 0.00 0.10 0.10 
16.55 2.48 0.25 5.00 o.oo 0.10 0.10 
16.60 2.48 0.25 5.00 0.00 0.10 0.10 
16.65 2.48 0.25 5.00 0.00 0.10 0.10 
16.70 2.48 0.25 5.00 0.00 0.10 0.10 
16.75 2 . 48 0.25 5.00 0.00 0.10 0.10 
16.80 2.48 0.25 5.00 0.00 0.10 0.10 
16.85 2 . 48 o. 25 5.00 0.00 0.10 0.10 
16.90 2.48 0. 25 5.00 o.oo 0.10 0.10 
16.95 2.48 0.25 5.00 0.00 0.10 0.10 
17.00 2.48 0.25 5.00 0.00 0.10 0.10 
17 .OS 2 . 48 0.25 5.00 0.00 0.10 0 . 10 
17 . 10 2.48 0.25 5.00 o.oo 0.10 0.10 
17.15 2.48 0.25 5.00 0.00 0.10 0.10 
17.20 2.48 0.25 s.oo o.oo 0.10 0.10 
17. 25 2.48 0.25 5.00 0.00 0.10 0.10 
17.30 2.48 0.25 5.00 0.00 0.10 0.10 
17.35 2 . 48 0. 25 5. 00 0 .00 0.10 0 .10 
17.40 2.48 0.25 5.00 o.oo 0.10 0.10 
17.45 2 . 48 0.25 5.00 0.00 0.10 0.10 
17.50 2.48 0.25 s.oo 0 .00 0.10 0.10 
17.55 2.48 0.25 5.00 0.00 0.10 0.10 
17.60 2.48 0.25 5.00 0.00 0.10 0.10 
17.65 2 . 48 0.25 5.00 0.00 0.10 0 .10 
17.70 2 . 48 0.25 S .00 0.00 0.10 0.10 
17.75 2.48 0.25 5.00 0 .00 0.10 0.10 
17.80 2.48 0 . 25 5.00 0.00 0.10 0.10 
17.85 2.48 0.25 5.00 0.00 0.10 0 . 10 
17.90 2.48 0.25 5.00 0 .00 0.10 0.10 
17.95 2.48 0.25 5 .00 0.00 0.10 0.10 
18.00 2 . 48 0.25 5.00 0.00 0.10 0.10 
18.05 2.48 0.25 5.00 0.00 0.10 0.10 
18.10 2 . 48 0.25 5.00 0.00 0.10 0.10 
18 . 15 2.48 0.25 5.00 0.00 0 .10 0.10 
18 . 20 2.48 0.25 5.00 0.00 0.10 0.10 
18.25 2.48 0.25 5.00 0.00 0.10 0.10 
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Archibald and 7th.sum 
18.30 2 . 48 0.25 5.00 0.00 0 . 10 0.10 
18.35 2.48 0.25 5.00 0.00 0.10 0.10 
18.40 2.48 0.25 5.00 0.00 0.10 0.10 
18.45 2.48 0.25 5.00 0.00 0.10 0.10 
18. 50 2.48 0.25 5.00 0 .00 0.10 0.10 
18.55 2.48 0.25 5.00 o.oo 0.10 0.10 
18.60 2.48 0.25 5.00 o.oo 0.10 0.10 
18.65 2 . 48 0.25 5.00 0.00 0.10 0.10 
18.70 2.48 0.25 5.00 0.00 0.09 0.09 
18.75 2.48 0.25 5.00 0.00 0.09 0.09 
18.80 2.48 0.25 5.00 0.00 0.09 0.09 
18.85 2.48 0.25 5.00 0.00 0.09 0.09 
18.90 2.48 0.25 5.00 0.00 0.09 0.09 
18.95 2.48 0.25 5.00 0.00 0.09 0.09 
19.00 2.48 0.25 5.00 0.00 0.09 0.09 
19.05 2.48 0.25 5.00 0.00 0.09 0.09 
19.10 2.48 0.25 5.00 o.oo 0.09 0.09 
19.15 2.48 0 . 25 5.00 0.00 0.09 0.09 
19.20 2.48 0.25 5.00 0.00 0.09 0.09 
19. 25 2.48 0.25 5.00 0.00 0.09 0.09 
19.30 2.48 0.25 5.00 0.00 0.09 0.09 
19.35 2.48 0.25 5.00 0.00 0.09 0.09 
19.40 2.48 0.25 5.00 0.00 0.09 0.09 
19.45 2.48 0.25 5.00 0.00 0.09 0.09 
19.50 2.48 0.25 5.00 0.00 0.09 0.09 
19.55 2.48 0.25 5.00 0.00 0.09 0.09 
19.60 2.48 0.25 5.00 0.00 0.09 0.09 
19.65 2.48 0.25 5.00 0.00 0.09 0.09 
19.70 2.48 0 . 25 5.00 0.00 0.09 0.09 
19.75 2.48 0.25 5.00 0.00 0.09 0.09 
19.80 2 .48 0.25 5.00 0.00 0.09 0.09 
19.85 2.48 0.25 5.00 0.00 0 . 09 0.09 
19.90 2 .48 o. 25 5.00 0.00 0.09 0.09 
19.95 2.48 0.25 5.00 0.00 0.09 0.09 
20.00 2 . 48 0.25 5.00 0.00 0.09 0.09 
20.05 2.48 0.25 5.00 0.00 0.09 0.09 
20.10 2.48 0.25 5.00 0.00 0 . 09 0.09 
20.15 2.48 0.25 5.00 0.00 0.09 0.09 
20.20 2.48 0.25 5.00 0.00 0.09 0.09 
20. 25 2.48 0.25 5.00 0.00 0.09 0.09 
20.30 2.48 0.25 5.00 0.00 0.09 0 .09 
20.35 2.48 0.25 5. 00 0.00 0 . 09 0.09 
20.40 2.48 0.25 5.00 0.00 0.09 0.09 
20.45 2.48 0.25 5.00 0.00 0.09 0.09 
20. 50 2.48 0.25 5.00 0.00 0.09 0.09 
20.55 2.48 0.25 5.00 o.oo 0.09 0.09 
20.60 2.48 0.25 5.00 0.00 0 . 09 0.09 
20.65 2.48 0.25 5.00 0.00 0 .09 0 . 09 
20.70 2.48 0 . 25 5.00 0.00 0.09 0.09 
20.75 2.48 0.25 5.00 0.00 0.09 0.09 
20.80 2.48 0.25 5.00 0.00 0.09 0.09 
20.85 2.48 0.25 5 .00 0.00 0.09 0.09 
20.90 2.48 0.25 5. 00 0.00 0 . 09 0.09 
20 . 95 2.48 0.25 5 .00 0.00 0.09 0.09 
21.00 2.48 0.25 5.00 0 . 00 0.09 0.09 
21.05 2.48 0.25 5.00 0.00 0.09 0.09 
21.10 2.48 0.25 5.00 0.00 0.09 0.09 
21.15 2.48 0 . 25 5 . 00 0.00 0 . 09 0.09 
21.20 2.48 0.25 5.00 0.00 0.09 0.09 
21.25 2.48 0 . 25 5.00 o.oo 0.09 0 . 09 
21.30 2. 48 0.25 5. 00 0.00 0 . 09 0.09 
21. 35 2.48 0.25 5.00 0.00 0.09 0.09 
21.40 2.48 0.25 5.00 0.00 0.09 0.09 
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Archibald and 7th.sum 
21.45 2 . 48 0.25 5.00 o.oo 0.09 0.09 
21. 50 2.48 0.25 5.00 0.00 0.09 0.09 
21.55 2.48 0.25 5.00 0.00 0.09 0.09 
21.60 2.48 0. 25 5.00 0.00 0.09 0.09 
21.65 2.48 0.25 5.00 0.00 0 .09 0.09 
21. 70 2 . 48 0.25 5.00 0.00 0.09 0.09 
21. 75 2.48 0.25 5.00 0.00 0 .09 0.09 
21 . 80 2.48 0.25 5.00 0.00 0.09 0.09 
21.85 2 . 48 0 . 25 5.00 o.oo 0.09 0.09 
21. 90 2.48 0.25 5.00 0.00 0 . 09 0.09 
21.95 2 . 48 0.25 5.00 0.00 0.09 0.09 
22.00 2.48 0.25 5.00 0.00 0.09 0.09 
22.05 2 . 48 0.25 5.00 0.00 0.09 0.09 
22.10 2 . 48 0.2S 5.00 0.00 0.09 0.09 
22.15 2.48 0.25 5.00 0.00 0.09 0.09 
22.20 2 . 48 0.25 5.00 0.00 0.09 0.09 
22.25 2.48 0.25 5.00 0.00 0.09 0.09 
22.30 2.48 0.25 5.00 0.00 0.09 0.09 
22 . 35 2 . 48 0 . 25 5.00 0.00 0.09 0.09 
22.40 2.48 0.2S 5.00 o.oo 0 . 09 0.09 
22.45 2.48 0.25 S.00 0.00 0.09 0.09 
22.50 2 . 48 0 . 25 5.00 0.00 0 .09 0.09 
22.55 2.48 0.25 5.00 0.00 0.09 0.09 
22.60 2 . 48 0.25 5.00 0.00 0.09 0.09 
22.65 2.48 0.25 5.00 0.00 0.09 0.09 
22.70 2.48 0.25 5.00 0.00 0.09 0 .09 
22.75 2.48 0.25 5.00 0.00 0.09 0.09 
22.80 2.48 0.25 5.00 0.00 0.09 0.09 
22.8S 2 . 48 0.2S 5.00 0.00 0.09 0.09 
22.90 2.49 0.25 5.00 0.00 0.09 0.09 
22.9S 2 . 49 0.25 5.00 0.00 0.09 0.09 
23.00 2.49 0.25 5.00 0.00 0 .09 0.09 
23.05 2.49 0.25 5.00 0.00 0.09 0.09 
23 . 10 2.49 0.25 5.00 0.00 0.09 0.09 
23.15 2.48 0.2S 5.00 0.00 0.09 0.09 
23.20 2.48 0.25 5.00 0.00 0.09 0.09 
23.25 2.48 0.25 5.00 0.00 0 .09 0.09 
23 . 30 2 . 48 0.25 5.00 0 .00 0.09 0.09 
23.35 2.48 0.25 5.00 0.00 0.09 0.09 
23 . 40 2.48 0.25 5.00 0.00 0.09 0.09 
23.45 2.48 0 . 25 5 .00 0 . 00 0.09 0.09 
23.50 2.48 0.25 5.00 0.00 0 .09 0 .09 
23.55 2.48 0.25 5.00 0.00 0.09 0.09 
23.60 2.48 0.25 5.00 0 . 00 0.09 0.09 
23.65 2.47 0 . 25 5.00 0.00 0.08 0.08 
23.70 2.47 0 . 25 5 .00 0.00 0 .08 0.08 
23.75 2.47 0 . 25 5.00 0.00 0.08 0.08 
23.80 2.47 0.25 5.00 0 . 00 0.08 0.08 
23 . 85 2.47 0.2S 5.00 0.00 0.08 0.08 
23.90 2.47 0.25 S.00 0.00 0.08 0 . 08 
23 . 95 2.47 0 . 2S 5.00 0 . 00 0.08 0.08 
24.00 2.47 0.2S 5 .00 0.00 0.08 0.08 
24.05 2.47 0.2S 5.00 0.00 0.08 0.08 
24.10 2.47 0.25 5.00 0.00 0.08 0.08 
24.15 2.46 0.25 5.00 0.00 0 .08 0.08 
24.20 2.46 0.25 5.00 0.00 0 .08 0.08 
24.25 2.46 0.25 5.00 0.00 0.08 0.08 
24.30 2.46 0.25 5.00 0.00 0.08 0.08 
24.35 2.46 0.25 5.00 0.00 0.08 0.08 
24.40 2.46 0.25 5.00 0.00 0.08 0.08 
24.45 2.46 0.25 5.00 0.00 0.08 0.08 
24.50 2.46 0.25 5.00 0.00 0.08 0.08 
24 . 55 2.46 0.25 5.00 0.00 0.08 0.08 
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Archibald and 7th.sum 
24.60 2.46 0.25 5.00 0.00 0 . 08 0.08 
24.65 2.46 0.25 5.00 0.00 0.08 0.08 
24.70 2.45 0.25 5.00 0.00 0.08 0.08 
24.75 2.45 0.24 5.00 0.00 0.08 0.08 
24.80 2.45 o. 24 5.00 0.00 0.08 0.08 
24.85 2.45 0.24 5.00 0.00 0.08 0.08 
24.90 2.45 0.24 5.00 0.00 0.08 0.08 
24.95 2.45 o. 24 5.00 0.00 0.08 0.08 
25.00 2.45 0.24 5.00 0.00 0.08 0.08 
25.0S 2.45 0.24 5.00 0.00 0.08 0.08 
25.10 2.45 o. 24 5.00 0.00 0.08 0.08 
25.15 2.45 0.24 5.00 0.00 0.08 0.08 
25.20 2 .44 0.24 5.00 0.00 0.08 0.08 
25.25 2.44 0.24 5.00 0.00 0.08 0.08 
25.30 2.44 0. 24 5.00 0.00 0.08 0.08 
25.35 2.44 0.24 5.00 0.00 0.08 0.08 
25.40 2 . 44 0.24 5.00 0.00 0.08 0.08 
25 . 45 2 . 44 0.24 5.00 0.00 0.08 0.08 
25.50 2.44 0.24 5.00 0.00 0.08 0.08 
25.55 2.44 0.24 5.00 0.00 0.08 0 .08 
25.60 2.44 0.24 5.00 0.00 0.08 0.08 
25.65 2.44 o. 24 5 . 00 0.00 0.08 0.08 
25.70 2.43 0.24 5.00 0.00 0.08 0.08 
25.75 2.43 0.24 5.00 0.00 0.08 0.08 
25.80 2.43 0.24 5.00 0.00 0.08 0.08 
25.85 2.43 0.24 5.00 0.00 0.08 0.08 
25.90 2.43 0.24 5.00 0.00 0.08 0 .08 
25.95 2.43 0.24 5.00 0.00 0.08 0.08 
26.00 2.43 0.24 5.00 0.00 0.08 0.08 
26 . 05 2.43 0 . 24 5.00 0.00 0.08 0.08 
26.10 2.43 0.24 5.00 0 . 00 0.08 0.08 
26.15 2.43 0.24 5.00 0.00 0.08 0.08 
26.20 2.43 0.24 5.00 0.00 0.08 0.08 
26.25 2.42 0.24 5.00 0.00 0.08 0.08 
26.30 2 . 42 0.24 5.00 0.00 0.08 0.08 
26 . 35 2 . 42 0. 24 5.00 0.00 0.08 0 . 08 
26.40 2.42 0.24 5.00 0.00 0.08 0.08 
26.45 2.42 0.24 5.00 0 . 00 0.08 0.08 
26.50 2 . 42 0.24 5.00 0.00 0.08 0.08 
26.55 2 . 42 0. 24 5.00 0.00 0.08 0.08 
26.60 2.42 0. 24 5.00 0.00 0.08 0.08 
26.65 2.42 0 . 24 5.00 0.00 0.08 0.08 
26.70 2.42 0.24 5.00 0.00 0.08 0.08 
26.75 2.41 0 . 24 5.00 0.00 0.08 0.08 
26.80 2.41 0.24 5.00 o.oo 0.08 0.08 
26.85 2.41 0.24 5.00 0.00 0.08 0.08 
26.90 2.41 0.24 5.00 0.00 0.08 0.08 
26.95 2.41 0.24 5.00 0.00 0.08 0.08 
27.00 2.41 0.24 5.00 0.00 0.08 0.08 
27.05 2.41 0.24 5.00 0.00 0 . 08 0.08 
27.10 2.41 0.24 5.00 0.00 0.08 0.08 
27.15 2.41 0.24 5.00 0.00 0.08 0.08 
27.20 2.41 0.24 5.00 0.00 0.08 0.08 
27.25 2 . 41 0 . 24 5.00 0.00 0.08 0.08 
27.30 2.40 0.24 5.00 0.00 0.08 0.08 
27.35 2.40 0.24 5.00 o.oo 0.08 0.08 
27 .40 2.40 o. 24 5.00 0.00 0.08 0.08 
27.45 2.40 0.24 5.00 0.00 0.08 0.08 
27. so 2.40 0.24 5.00 0.00 0.08 0.08 
27.55 2.40 0.24 5.00 0 . 00 0.08 0.08 
27.60 2.40 0.24 5.00 o.oo 0.08 0.08 
27.65 2 . 40 0.24 5.00 0.00 0 . 08 0.08 
27.70 2.40 0.24 5.00 0.00 0.07 0.07 
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Archibald and 7th.sum 
27.75 2 .40 0.24 5.00 0.00 0.07 0.07 
27.80 2.40 0. 24 5.00 0.00 0.07 0.07 
27.85 2.39 0. 24 5.00 0.00 0.07 0.07 
27.90 2.39 0.24 5.00 0.00 0.07 0.07 
27.95 2.39 0.24 5.00 0.00 0.07 0.07 
28.00 2.39 o. 24 5.00 0.00 0.07 0.07 
28.05 2.39 0.24 5.00 0.00 0.07 0.07 
28.10 2 . 39 0.24 5.00 0.00 0.07 0.07 
28.15 2.39 0 . 24 5.00 0.00 0.07 0.07 
28.20 2.39 0 . 24 5.00 0.00 0.07 0 . 07 
28 . 25 2.39 0.24 5.00 0.00 0.07 0.07 
28 . 30 2.39 0.24 5.00 0 . 00 0.07 0.07 
28.35 2.39 0.24 5.00 0.00 0.07 0.07 
28.40 2.38 0.24 5.00 0.00 0.07 0 . 07 
28.45 2.38 0.24 5.00 0.00 0.07 0.07 
28.50 2.38 0.24 5.00 0.00 0 . 07 0.07 
28.55 2.38 0.24 5.00 0.00 0.07 0.07 
28.60 2.38 0.24 5.00 0.00 0.07 0.07 
28 . 65 2.38 0.24 5.00 0.00 0.07 0.07 
28.70 2.38 o. 24 5.00 0.00 0.07 0.07 
28.75 2.38 0.24 5.00 0.00 0.07 0.07 
28.80 2.38 0.24 5.00 0.00 0.07 0.07 
28.85 2.38 0.24 5.00 o.oo 0.07 0.07 
28.90 2 . 38 0.24 5.00 0.00 0.07 0.07 
28.95 2.37 0.24 5.00 0.00 0.07 0.07 
29.00 2.37 0.24 5.00 0.00 0.07 0.07 
29.05 2.37 0.24 5.00 o.oo 0.07 0.07 
29.10 2.37 0.24 5.00 0.00 0.07 0.07 
29.15 2.37 0 . 24 5.00 0.00 0.07 0.07 
29.20 2.37 0.24 5.00 0.00 0.07 0.07 
29.25 2.37 0.24 5.00 0.00 0 . 07 0.07 
29.30 2.37 0.24 5.00 0.00 0.07 0.07 
29.35 2.37 0.24 5.00 0.00 0.07 0.07 
29.40 2.37 0. 24 5.00 0.00 0.07 0.07 
29.45 2.37 0.24 5.00 0.00 0.07 0.07 
29.50 2. 36 0.24 5.00 0.00 0.07 0.07 
29.55 2. 36 0.24 5. 00 0.00 0.07 0.07 
29.60 2. 36 0.24 5.00 0 . 00 0.07 0.07 
29.65 2. 36 0.24 5. 00 0.00 0.07 0 . 07 
29.70 2. 36 0.24 5.00 0.00 0 . 07 0.07 
29.75 2. 36 0.24 5.00 0 .00 0.07 0.07 
29.80 2. 36 0.24 5.00 0.00 0.07 0.07 
29.85 2. 36 0.24 5.00 0.00 0.07 0.07 
29.90 2.36 0.24 5.00 0 . 00 0.07 0.07 
29.95 2 . 36 0.24 5.00 0.00 0 . 07 0.07 
30.00 2.36 0.24 5.00 0.00 0.07 0.07 
30.05 2.35 o. 24 5.00 0.00 0.07 0.07 
30.10 2.35 0.24 5.00 0.00 0.07 0.07 
30.15 2.35 0.24 5.00 0.00 0.07 0.07 
30.20 2.35 0.24 5.00 0.00 0.07 0.07 
30.25 2.35 0.24 5.00 0.00 0.07 0.07 
30.30 2.35 o. 24 5.00 o.oo 0.07 0.07 
30.35 2.35 0.24 5.00 0.00 0.07 0.07 
30.40 2.35 0.24 5.00 0 . 00 0.07 0.07 
30.45 2.35 0.24 5. 00 0.00 0.07 0.07 
30. 50 2.35 0.24 5.00 0.00 0.07 0.07 
30.55 2 . 35 0.24 5 .00 0.00 0.07 0.07 
30.60 2.35 0.24 5. 00 0.00 0 . 07 0.07 
30.65 2.34 0 . 24 5.00 0.00 0.07 0.07 
30.70 2.34 0.24 5.00 0 . 00 0.07 0.07 
30.75 2.34 0.24 5.00 0.00 0.07 0.07 
30.80 2.34 0.24 5.00 o.oo 0.07 0.07 
30 .85 2.34 0.24 5.00 0.00 0.07 0.07 
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Archibald and 7th.sum 
30.90 2.34 0.24 5.00 0.00 0.06 0.06 
30.95 2.34 0.24 5.00 0.00 0.06 0.06 
31.00 2.34 0.24 5.00 0.00 0.06 0.06 
31.05 2. 34 0.24 5.00 0.00 0.06 0 .06 
31.10 2.34 o. 24 5 . 00 0.00 0.06 0.06 
31.15 2.34 0.24 5.00 0.00 0.06 0 .06 
31.20 2.34 0.24 5.00 0.00 0.06 0.06 
31.25 2. 33 0.24 5.00 0.00 0.06 0.06 
31.30 2. 33 0.24 5.00 0.00 0.06 0.06 
31.35 2. 33 0.24 5.00 0.00 0.06 0.06 
31.40 2.33 0.24 5.00 0.00 0.06 0.06 
31.45 2.33 0.24 5.00 0.00 0.06 0.06 
31.50 2.33 0.24 5. 00 0 . 00 0.06 0.06 
31. 55 2.33 0.24 5. 00 0.00 0.06 0.06 
31.60 2.33 0.24 5.00 0.00 0.06 0.06 
31.65 2 .33 0.24 5.00 0.00 0.06 0.06 
31. 70 2.33 0.24 5.00 0.00 0.06 0.06 
31. 75 2.33 0.24 5.00 0.00 0 . 06 0.06 
31.80 2. 33 0 . 24 5.00 0.00 0 . 06 0.06 
31.85 2 . 32 0 . 24 5.00 0.00 0.06 0.06 
31.90 2.32 0.24 5. 00 0.00 0.06 0.06 
31. 95 2.32 0.24 5.00 0.00 0.06 0.06 
32.00 2.32 0.24 5.00 0.00 0.06 0.06 
32 . 05 2 . 32 0.24 5.00 0.00 0.06 0.06 
32.10 2.32 0.24 5 .00 0.00 0.06 0.06 
32.15 2.32 0. 24 5.00 0.00 0.06 0.06 
32.20 2.32 0 . 24 5.00 0.00 0.06 0.06 
32.25 2.32 0.24 5.00 0.00 0. 06 0.06 
32.30 2 . 32 0.24 5.00 0.00 0.06 0.06 
32.35 2 . 32 0.24 5.00 0.00 0.06 0.06 
32.40 2.32 0 . 24 5.00 0.00 0.06 0.06 
32.45 2.31 0.24 5.00 0.00 0.06 0.06 
32.50 2.31 0.24 5.00 0.00 0.06 0.06 
32.55 2 . 31 0 . 24 5.00 0.00 0.06 0.06 
32.60 2.31 0.24 5.00 0.00 0 . 06 0 .06 
32.65 2 . 31 o. 24 5.00 0.00 0.06 0.06 
32 . 70 2 . 31 0. 24 5.00 0.00 0.06 0.06 
32 . 75 2.31 0 . 24 5.00 0.00 0.06 0.06 
32 .80 2.31 0.24 5.00 0.00 0 . 06 0.06 
32.85 2.31 0.24 5.00 0.00 0 . 06 0.06 
32 .90 2. 31 0 . 24 5.00 0.00 0.06 0.06 
32.95 2. 31 0.24 5.00 0.00 0.06 0.06 
33.00 2. 31 0.24 5. 00 0.00 0 . 06 0.06 
33.05 2 . 31 0 . 24 5.00 0.00 0.06 0.06 
33.10 2.30 0.24 5.00 0 . 00 0.06 0.06 
33 .15 2.30 0 . 24 5.00 0.00 0.06 0.06 
33.20 2.30 0.23 5.00 0.00 0 . 06 0.06 
33.25 2.30 0.23 5.00 0.00 0.06 0.06 
33.30 2.30 0.23 5.00 0.00 0.06 0.06 
33. 35 2.30 0.23 5.00 0.00 0.06 0 .06 
33 . 40 2.30 0.23 5. 00 0.00 0 . 06 0.06 
33.45 2.30 0 . 23 5.00 0.00 0.06 0.06 
33.50 2.30 0.23 5.00 0.00 0 . 06 0.06 
33.55 2 . 30 0 . 23 5.00 0.00 0.06 0.06 
33.60 2.30 0.23 5.00 0.00 0 . 06 0.06 
33.65 2 . 30 0 . 23 5.00 0 . 00 0.06 0.06 
33.70 2.30 0.23 5.00 o.oo 0.06 0.06 
33.75 2.29 0.23 5.00 0.00 0.06 0.06 
33.80 2.29 0.23 5.00 0.00 0.06 0.06 
33.85 2.29 0.23 5.00 0 . 00 0 .06 0.06 
33.90 2.29 0.23 5.00 0.00 0.05 0.05 
33 .95 2.29 0.23 5.00 0.00 0.05 0 .05 
34.00 2.29 0.23 5.00 0.00 0.05 0.05 
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Archibald and 7th.sum 
34.0S 2.29 0.23 5.00 0.00 o.os o.os 
34.10 2.29 0.23 S.00 o.oo o.os 0.05 
34.15 2.29 0.23 5.00 0.00 0.05 0 . 05 
34.20 2.29 0.23 5.00 0.00 o.os o.os 
34.25 2.29 0.23 5.00 0.00 0.05 0.05 
34.30 2.29 0.23 S.00 0.00 0.05 0.05 
34 . 35 2.29 0.23 5.00 0.00 0.05 0 . 05 
34 . 40 2 . 29 0.23 5.00 0 .00 0.05 0 . 0S 
34 . 45 2.28 0.23 5.00 0.00 0.05 0.05 
34 . 50 2.28 0.23 5.00 0.00 0.05 0.05 
34. 55 2.28 0.23 5.00 0 .00 0.05 0.05 
34.60 2 . 28 0.23 5.00 0.00 0.05 0.05 
34.65 2.28 0.23 5.00 0 .00 0 .05 o.os 
34.70 2.28 0.23 5.00 0.00 0.05 0.05 
34 .75 2.28 0.23 5.00 0 .00 0.05 0.05 
34.80 2 . 28 0.23 5.00 0.00 0.05 0.05 
34.85 2.28 0.23 5.00 0.00 0.05 0.05 
34.90 2.28 0.23 5.00 0.00 o.os 0.05 
34.95 2.28 0.23 5. 00 0.00 0 .05 0.05 
35.00 2.28 0.23 5.00 0 .00 0.05 0.05 
35.05 2.28 0.23 5.00 0 .00 0 .05 0.05 
35.10 2.28 0.23 5.00 0.00 0.05 0.05 
35.15 2.27 0.23 5.00 0.00 0.05 0.05 
35 .20 2.27 0.23 5.00 0 .00 0 .05 0.05 
35.2S 2.27 0.23 5.00 0.00 o.os 0.0S 
35. 30 2.27 0.23 5.00 0.00 0.05 0.05 
35.3S 2.27 0.23 5.00 0.00 0.05 0.05 
35.40 2. 27 0 . 23 5.00 0.00 0.05 0 .05 
35.45 2.27 0.23 5.00 0.00 0.05 0.05 
35.50 2.27 0.23 5.00 0.00 0.05 0.05 
35.55 2.27 0.23 5.00 0.00 0.05 0.05 
35.60 2.27 0.23 5.00 0.00 0.05 0.05 
35.65 2.27 0.23 5.00 o.oo 0.05 0.05 
35. 70 2.27 0.23 5.00 0.00 0.05 0.05 
35.75 2.27 0.23 5.00 0.00 0.05 0.05 
35.80 2.27 0.23 5.00 o.oo 0.05 0.05 
35.85 2.27 0.23 5.00 0.00 0.05 0.05 
35.90 2.26 0.23 5.00 0.00 0.05 o.os 
35.95 2.26 0.23 5.00 0.00 0.05 0.05 
36.00 2.26 0.23 5.00 0.00 0.05 0.05 
36.05 2.26 0.23 5.00 0 . 00 0.05 0 . 05 
36.10 2 . 26 0.23 5.00 0.00 0.05 0.05 
36.15 2.26 0.23 5.00 0.00 0.05 0.05 
36.20 2.26 0.23 5.00 0.00 0.05 0.05 
36.25 2.26 0 . 23 5.00 0.00 0.05 0.05 
36. 30 2. 26 0.23 5.00 0.00 0.05 0.05 
36.35 2.26 0.23 5.00 0.00 0.05 0.05 
36.40 2.26 0.23 5.00 0.00 0.05 0.05 
36.45 2.26 0.23 5.00 0.00 0.05 0.05 
36. so 2.26 0.23 5.00 o.oo 0.05 0.05 
36.55 2 . 26 0.23 5.00 0.00 0.05 0.05 
36.60 2.25 0.23 5.00 0.00 0.05 0.05 
36.65 2.25 0.23 5.00 0.00 0.05 0.05 
36.70 2.25 0.23 5.00 0.00 0 .05 0.05 
36.7S 2.25 0.23 5.00 0 .00 0.05 0.05 
36.80 2.25 0.23 5.00 0 .00 0 .05 0.05 
36.8S 2.25 0.23 5.00 0.00 0.05 0.05 
36.90 2.25 0 . 23 5.00 0 .00 0 .05 0.05 
36.95 2.25 0.23 5.00 0.00 0.05 0.05 
37 .00 2 . 25 0.23 5.00 0.00 0.04 0 .04 
37.05 2.25 0.23 5.00 0.00 0.04 0.04 
37.10 2.25 0.23 5.00 0 .00 0.04 0.04 
37.15 2.25 0.23 5.00 0.00 0.04 0.04 
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Archibald and 7th.sum 
37.20 2.25 0.23 5.00 0.00 0 . 04 0.04 
37.25 2.25 0.23 5.00 0.00 0.04 0.04 
37.30 2.25 0.23 5.00 0.00 0.04 0.04 
37.35 2.24 0.23 5.00 0 . 00 0 . 04 0.04 
37.40 2.24 0.23 5.00 o.oo 0.04 0.04 
37.45 2.24 0 . 23 5.00 o.oo 0.04 0.04 
37.50 2.24 0.23 5.00 0.00 0.04 0.04 
37 . 55 2.24 0.23 5.00 0.00 0.04 0.04 
37.60 2.24 0.23 5 .00 0.00 0.04 0.04 
37.65 2.24 0.23 5.00 0.00 0.04 0 .04 
37 . 70 2.24 0.23 5.00 o.oo 0.04 0.04 
37.75 2. 24 0 . 23 5.00 0.00 0.04 0.04 
37.80 2.24 0.23 5.00 0.00 0.04 0.04 
37 . 85 2.24 0.23 5 .00 0.00 0 . 04 0.04 
37.90 2.24 0.23 5.00 0.00 0.04 0.04 
37.95 2.24 0.22 5.00 0.00 0.04 0.04 
38.00 2 . 24 0.22 5.00 0.00 0.04 0.04 
38.05 2.24 0.22 5.00 0.00 0.04 0.04 
38.10 2 . 23 o. 22 5.00 0.00 0.04 0.04 
38.15 2.23 0.22 5. 00 0 . 00 0.04 0.04 
38.20 2.23 0.22 5.00 0.00 0.04 0.04 
38.25 2.23 0.22 5.00 0.00 0.04 0 .04 
38. 30 2.23 0.22 5.00 0.00 0.04 0.04 
38.35 2.23 0.22 5.00 0.00 0.04 0.04 
38.40 2.23 0.22 5. 00 0.00 0.04 0 . 04 
38.45 2.23 0.22 5.00 0.00 0.04 0.04 
38.50 2.23 0.22 5.00 0.00 0.04 0.04 
38.55 2 . 23 0.22 5 .00 0.00 0.04 0.04 
38.60 2.23 0.22 5.00 0.00 0.04 0.04 
38.65 2.23 0.22 5.00 0.00 0.04 0.04 
38.70 2.23 0.22 5.00 0.00 0.04 0.04 
38.75 2. 23 0.22 5.00 o.oo 0.04 0.04 
38.80 2.23 0.22 5.00 0.00 0.04 0 . 04 
38.85 2.22 0.22 5.00 0 . 00 0.04 0.04 
38.90 2.22 0.22 5.00 0.00 0.04 0.04 
38.95 2.22 0.22 5.00 0 . 00 0.04 0 . 04 
39.00 2.22 0.22 5.00 0.00 0.04 0.04 
39.05 2.22 0.22 5.00 0.00 0.04 0 . 04 
39.10 2.22 0.22 5.00 0 . 00 0.04 0 . 04 
39.15 2.22 0 .22 5.00 0.00 0.04 0.04 
39.20 2.22 0.22 5.00 0.00 0.04 0 . 04 
39.25 2.22 0 . 22 5.00 0 . 00 0.04 0.04 
39.30 2.22 0.22 5.00 0.00 0.04 0.04 
39.35 2.22 0.22 5.00 0 . 00 0.04 0 . 04 
39.40 2.22 0.22 5.00 0.00 0.04 0.04 
39.45 2.22 0.22 5.00 0.00 0.04 0 . 04 
39.50 2. 22 0 . 22 5.00 0.00 0.04 0.04 
39 . 55 2.22 0.22 5. 00 0.00 0.04 0.04 
39.60 2.22 0.22 5.00 o.oo 0.04 0.04 
39.65 2 . 21 0.22 5.00 0.00 0.04 0 . 04 
39.70 2.21 0.22 5.00 0 . 00 0 . 04 0.04 
39.75 2.21 0.22 5.00 0 .00 0 . 04 0.04 
39.80 2.21 0.22 5.00 0.00 0.04 0.04 
39.85 2.21 0.22 5.00 0.00 0.04 0.04 
39.90 2.21 0.22 5.00 0 . 00 0.03 0.03 
39.95 2.21 0 . 22 5.00 o.oo 0.03 0.03 
40.00 2 . 21 0.22 5.00 0 . 00 0 . 03 0.03 
40.05 2.21 0.22 5.00 0.00 0.03 0.03 
40.10 2.21 0.22 5.00 0 . 00 0.03 0.03 
40 .15 2.21 0.22 5.00 0 . 00 0.03 0.03 
40.20 2 . 21 0.22 5.00 0.00 0.03 0.03 
40 . 25 2 . 21 0.22 5. 00 0 . 00 0.03 0.03 
40. 30 2.21 0.22 5.00 0.00 0.03 0.03 
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Archibald and 7th.sum 
40.35 2.21 o. 22 5.00 0.00 0.03 0.03 
40.40 2.20 o. 22 5.00 0.00 0.03 0 . 03 
40.45 2.20 0.22 5.00 0.00 0 . 03 0.03 
40. 50 2.20 0.22 5.00 0.00 0.03 0.03 
40. 55 2.20 0.22 5.00 0.00 0.03 0.03 
40.60 2.20 0.22 5.00 0.00 0.03 0.03 
40.65 2.20 0.22 5.00 0.00 0.03 0.03 
40.70 2.20 0.22 5.00 0 . 00 0.03 0.03 
40.75 2. 20 0.22 5.00 0.00 0.03 0.03 
40.80 2. 20 o. 22 5.00 0.00 0.03 0.03 
40.85 2.20 0.22 5.00 0.00 0.03 0.03 
40.90 2.20 0.22 5.00 o.oo 0.03 0.03 
40.95 2.20 0.22 5.00 0.00 0.03 0.03 
41.00 2.20 0.22 5.00 0.00 0.03 0.03 
41.05 2 . 20 0.22 5.00 0.00 0.03 0.03 
41.10 2.20 0.22 5. 00 0 . 00 0.03 0.03 
41.15 2 . 20 0.22 5.00 0.00 0.03 0.03 
41.20 2.19 0.22 5.00 0.00 0.03 0.03 
41.25 2.19 o. 22 5 . 00 0 . 00 0.03 0.03 
41.30 2.19 0.22 5.00 0.00 0.03 0.03 
41.35 2.19 0.22 5. 00 0 .00 0 . 03 0.03 
41.40 2 .19 0.22 5.00 0.00 0.03 0.03 
41.45 2.19 0.22 5.00 0.00 0.03 0.03 
41. 50 2.19 0.22 5.00 0 . 00 0.03 0.03 
41. 55 2 .19 0.22 5.00 0.00 0.03 0.03 
41.60 2.19 0.22 5.00 0.00 0.03 0.03 
41. 65 2.19 0.22 5.00 0.00 0.03 0.03 
41. 70 2.19 0.22 5.00 0.00 0.03 0.03 
41.75 2 .19 0.22 5.00 0 . 00 0.03 0.03 
41.80 2.19 0.22 5.00 0.00 0.03 0.03 
41.85 2.19 0.22 5.00 0 . 00 0.03 0.03 
41.90 2.19 0.22 5.00 0.00 0.03 0.03 
41.95 2.19 0.22 5.00 0.00 0.03 0 . 03 
42.00 2.19 0.22 5.00 0.00 0.03 0.03 
42.05 2.18 0.22 5.00 0.00 0.03 0.03 
42.10 2.18 0. 22 5.00 o.oo 0.03 0.03 
42.15 2.18 0.22 5.00 0.00 0.03 0.03 
42.20 2 .18 0.22 5.00 o.oo 0 . 03 0.03 
42 . 25 2.18 0.22 5.00 0.00 0.03 0.03 
42.30 2.18 0.22 5. 00 0 . 00 0.03 0.03 
42.35 2.18 0.22 5.00 0.00 0.03 0.03 
42.40 2 .18 0.22 5.00 0.00 0 . 03 0 . 03 
42.45 2.18 0.22 5.00 0 . 00 0 . 03 0.03 
42. 50 2.18 0.22 5.00 0.00 0.03 0.03 
42.55 2 .18 0.22 5.00 0 . 00 0 . 03 0.03 
42.60 2.18 0.22 5.00 0.00 0.03 0.03 
42.65 2.18 0.22 5.00 0 . 00 0.03 0.03 
42.70 2.18 0. 21 5.00 0.00 0.03 0.03 
42 . 75 2.18 0.21 5. 00 0.00 0.03 0.03 
42.80 2.18 0.21 5.00 0.00 0.03 0.03 
42.85 2.18 0.21 5.00 0.00 0 . 03 0.03 
42.90 2 .17 0.21 5.00 0.00 0.02 0.02 
42.95 2.17 0.21 5.00 0 . 00 0 . 02 0.02 
43.00 2.17 0.21 5.00 0.00 0.02 0.02 
43.05 2.17 0.21 5.00 0.00 0 .02 0.02 
43.10 2.17 0.21 5.00 o.oo 0.02 0.02 
43.15 2.17 0.21 5.00 0.00 0.02 0.02 
43.20 2.17 0.21 5.00 0.00 0 . 02 0.02 
43.25 2.17 0.21 5.00 0.00 0.02 0.02 
43.30 2.17 0.21 5. 00 0.00 0.02 0.02 
43.35 2.17 0.21 5.00 0.00 0.02 0.02 
43.40 2.17 0.21 5.00 0.00 0.02 0.02 
43.45 2.17 0.21 5. 00 0 . 00 0.02 0.02 
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43.50 2.17 0.21 5.00 0.00 0.02 0.02 
43.55 2.17 0.21 5.00 0.00 0.02 0.02 
43.60 2.17 0. 21 5 . 00 0.00 0 . 02 0.02 
43.65 2.17 0.21 5.00 0.00 0.02 0.02 
43.70 2.17 0. 21 5.00 0.00 0.02 0.02 
43.75 2.16 o. 21 5.00 0.00 0 . 02 0.02 
43.80 2.16 0.21 5. 00 0.00 0.02 0.02 
43.85 2.16 0.21 5.00 0.00 0.02 0.02 
43.90 2.16 0.21 5.00 0.00 0 . 02 0.02 
43.95 2.16 0.21 5.00 0.00 0.02 0.02 
44.00 2.16 0.21 5.00 o.oo 0.02 0.02 
44.05 2.16 0.21 5.00 0.00 0.02 0.02 
44.10 2.16 0 . 21 5.00 0.00 0.02 0.02 
44.15 2.16 0.21 5. 00 0.00 0 . 02 0.02 
44.20 2.16 0.21 5.00 0.00 0.02 0.02 
44.25 2.16 0.21 5.00 0.00 0.02 0.02 
44.30 2.16 0.21 5.00 0.00 0.02 0.02 
44.35 2 . 16 0.21 5.00 0.00 0.02 0.02 
44.40 2.16 0.21 5. 00 0.00 0 . 02 0.02 
44.45 2.16 0.21 5.00 0.00 0.02 0.02 
44.50 2.16 0.21 5.00 0.00 0.02 0.02 
44.55 2.16 0. 21 5.00 o.oo 0 . 02 0.02 
44 . 60 2.16 0.21 5.00 0.00 0.02 0.02 
44 . 65 2 .15 0.21 5.00 0.00 0 . 02 0.02 
44.70 2.15 0.21 5.00 0.00 0.02 0.02 
44.75 2.15 0.21 5.00 0.00 0.02 0.02 
44.80 2.15 0.21 5.00 0.00 0.02 0.02 
44.85 2.15 0.21 5.00 0.00 0.02 0.02 
44.90 2 . 15 0.21 5 . 00 0.00 0 . 02 0.02 
44.95 2.15 0.21 5.00 0.00 0.02 0 . 02 
45.00 2.15 0.21 5.00 0.00 0.02 0 . 02 
45.05 2.15 0.21 5.00 0.00 0 . 02 0.02 
45 .10 2.15 0.21 5.00 0.00 0.02 0.02 
45.15 2.15 0.21 5.00 0.00 0.02 0.02 
45. 20 2.15 0.21 5.00 0.00 0.02 0.02 
45 . 25 2.15 0 . 21 5.00 0 .00 0.02 0.02 
45.30 2.15 0.21 5.00 0.00 0.02 0 . 02 
45 . 35 2.15 0.21 5.00 0.00 0.02 0.02 
45 . 40 2.15 0.21 5.00 0.00 0.02 0.02 
45.45 2.15 0.21 5.00 0.00 0.02 0.02 
45.50 2 . 15 o. 21 5.00 0.00 0.02 0.02 
45.55 2.15 0.21 5.00 0.00 0.02 0.02 
45 .60 2.14 0.21 5.00 0 . 00 0 .02 0.02 
45.65 2.14 0 . 21 5.00 0.00 0.02 0.02 
45 . 70 2.14 0 . 21 5.00 0 .00 0.02 0.02 
45.75 2 .14 0.21 5.00 0 . 00 0.02 0.02 
45.80 2.14 0.21 5.00 0.00 0.02 0 . 02 
45.85 2.14 0.21 5.00 o.oo 0.02 0.02 
45.90 2.14 0.21 5.00 0.00 0.02 0.02 
45.95 2.14 0 . 21 5.00 0.00 0.02 0.02 
46.00 2.14 0.21 5.00 0.00 0.02 0.02 
46 . 05 2.14 0.21 5 . 00 0 . 00 0.02 0.02 
46.10 2.14 0.21 5.00 0.00 0.02 0.02 
46.15 2.14 0.21 5.00 0.00 0.02 0.02 
46.20 2.14 0.21 5.00 0 . 00 0.02 0.02 
46. 25 2.14 0.21 5.00 0.00 0.02 0.02 
46.30 2.14 0.21 5.00 0.00 0.01 0.01 
46. 35 2.14 0.21 5.00 0.00 0.01 0.01 
46.40 2.14 0.21 5.00 0.00 0.01 0.01 
46.45 2.14 0.21 5.00 0.00 0.01 0.01 
46. so 2 .13 0.21 5.00 0.00 0.01 0.01 
46. 55 2 .13 0.21 5. 00 0.00 0.01 0.01 
46 .60 2.13 0.21 5.00 0.00 0.01 0.01 
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46.65 2.13 0.21 5.00 0.00 0.01 0.01 
46.70 2.13 0.21 5.00 0.00 0.01 0.01 
46.75 2.13 0.21 5.00 0.00 0.01 0.01 
46.80 2.13 0.21 5.00 0.00 0.01 0.01 
46.85 2.13 0.21 5.00 0.00 0.01 0.01 
46.90 2.13 0.21 5.00 0.00 0.01 0.01 
46.95 2.13 0.21 5.00 0 . 00 0.01 0.01 
47.00 2 .13 0.21 5.00 0.00 0.01 0.01 
47.05 2.13 0.21 5.00 0.00 0.01 0 . 01 
47.10 2 .13 0.21 5.00 o.oo 0.01 0.01 
47.15 2.13 0.21 5. 00 0.00 0.01 0.01 
47.20 2 .13 0 . 21 5.00 o.oo 0.01 0.01 
47 . 25 2.13 0.21 5.00 0.00 0.01 0.01 
47.30 2.13 0 . 21 5.00 0.00 0.01 0.01 
47.35 2 .13 0.21 5.00 0.00 0.01 0.01 
47.40 2.13 0 . 20 5.00 0.00 0 . 01 0.01 
47.45 2.12 0.20 5.00 0.00 0.01 0.01 
47.50 2.12 0.20 5.00 0.00 0.01 0.01 
47.55 2.12 0.20 5.00 0.00 0.01 0.01 
47 .60 2.12 0.20 5.00 0.00 0.01 0.01 
47.65 2.12 0 . 20 5.00 0.00 0.01 0.01 
47.70 2.12 0.20 5. 00 0.00 0.01 0.01 
47.75 2 .12 0.20 5.00 0.00 0.01 0.01 
47.80 2.12 0 . 20 S.00 0.00 0.01 0 .01 
47.85 2.12 0.20 S.00 0.00 0.01 0.01 
47 . 90 2.12 0 . 20 S.00 0.00 0.01. 0.01 
47 . 95 2 . 12 0.20 5.00 0.00 0.01 0.01 
48.00 2.12 o. 20 S.00 0.00 0.01 0.01 
48.05 2.12 0 . 20 5.00 0.00 0.01 0.01 
48.10 2.12 0.20 5 . 00 0.00 0 . 01 0.01 
48.15 2.12 0 . 20 S.00 0.00 0.01 0.01 
48.20 2.12 0.20 5.00 0.00 0.01 0.01 
48.25 2.12 0.20 5.00 0.00 0.01 0.01 
48 . 30 2 .1.2 0.20 5.00 0.00 0.01 0.01 
48.35 2 .12 0.20 5.00 0.00 0.01 0.01 
48.40 2.11 0.20 5.00 0.00 0.01 0.01 
48.45 2.11 0.20 5.00 0.00 0.01 0.01 
48. so 2.11 0.20 5.00 0.00 0.01 0.01 
48.SS 2.11 0.20 5.00 0.00 0.01 0.01 
48 . 60 2.11 0.20 5.00 0.00 0.01 0.01 
48 . 65 2.11 0.20 5.00 0.00 0.01 0.01 
48.70 2.11 0.20 5.00 o.oo 0 . 01 0.01 
48.75 2.11 0.20 5.00 0.00 0.01 0.01 
48.80 2.11 0 . 20 5 .00 0.00 0.01 0.01 
48.85 2.11 0.20 5.00 o.oo 0.01 0.01 
48.90 2.11 0.20 5.00 0.00 0.01 0.01 
48 . 95 2.11 0 . 20 5.00 0.00 0.01 0.01 
49.00 2.11 0.20 5.00 0.00 0.01 0.01 
49.05 2.11 0.20 5.00 0.00 0.01 0.01 
49.10 2.11 0.20 5.00 0.00 0.01 0.01 
49.15 2.11 0.20 5.00 0.00 0.01 0.01 
49.20 2.11 0.20 5.00 0.00 0.01 0.01 
49.25 2 .1.1 0.20 5.00 0.00 0.01 0.01 
49.30 2.11 0.20 5.00 0.00 0.01 0.01 
49.35 2.11 0.20 5 .00 0.00 0.01 0 .01 
49 . 40 2.10 0.20 5.00 0.00 0.01 0.01 
49.45 2.10 0.20 5.00 0.00 0.01 0.01 
49. 50 2.10 0 . 20 S.00 0.00 0.01 0.01 
49.55 2.10 0.20 S.00 0.00 0.00 0.00 
49.60 2.10 0. 20 5 .00 0.00 0.00 0.00 
49.65 2.10 0.20 5.00 0.00 0.00 0 .00 
49.70 2.10 0.20 5.00 0.00 0.00 0 .00 
49.75 2.10 0 . 20 5 . 00 0.00 0.00 0.00 

Page 17 



Archibald and 7th.sum 
49.80 2.10 0.20 5.00 0 .00 o.oo 0.00 
49.85 2.10 0.20 5.00 0.00 0.00 0.00 
49.90 2.10 0.20 5.00 0 .00 0.00 0 .00 
49 . 95 2.10 0 .20 5.00 0.00 0.00 0.00 
50.00 2.10 0.20 5.00 0 .00 0.00 0.00 
50.05 2.10 0.20 5.00 0 .00 0.00 0.00 
50.10 2 .10 0.20 5.00 0.00 0.00 0.00 
50.15 2.10 0.20 5.00 0.00 0.00 0 .00 
50. 20 2.10 0.20 5.00 0.00 0.00 0.00 
50.25 2.10 0.20 5.00 0.00 0.00 0.00 so. 30 2.10 0.20 5.00 0.00 0.00 0.00 
50.35 2 .10 0.20 5.00 0.00 0.00 0.00 
50.40 2.09 0.20 5.00 0 .00 0.00 0.00 
50.45 2.09 0.20 5.00 0.00 0.00 0.00 
50. 50 2.09 0.20 5.00 0.00 0.00 0.00 so. 55 2.09 0 . 20 5.00 0.00 0.00 0.00 
50 . 60 2.09 0.20 5.00 0.00 0.00 0.00 
50.65 2.09 0.20 5.00 0.00 0.00 0.00 
50.70 2.09 0.20 5.00 0.00 0.00 0 .00 
50 . 75 2.09 0.20 5.00 o.oo 0.00 0.00 
50.80 2.09 0.20 5.00 0.00 0.00 0 .00 
50.85 2.09 0.20 5.00 0.00 0.00 0.00 
50.90 2.09 0.20 5.00 0.00 0.00 0.00 
50.95 2.09 0.20 5.00 0.00 0.00 o.oo 
51.00 2.09 0.20 5.00 0.00 0.00 0.00 

* F.S.<l, Liquefaction Potential zone 
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2) 

Units Depth= ft, Stress or Pressure= tsf (atm), unit Weight= 
pcf, settlement = in. 

CRRm cyclic resistance ratio from soils 
CSRfs Cyclic stress ratio induced by a given earthquake (with user 

request factor of safety) 
F.S.=CRRm/CSRfs F.S. Factor of safety against liquefaction, 

s_sat Settlement from saturated sands 
s_dr1 Settlement from dry sands 
s_al Total settlement from saturated and dry sands 
NoLiq No-Liquefy soils 
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