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MONO COUNTY 

VARIANCE#: 11-001 APPLlCk"iT: California Department of 
Transportation 

PROJECT T[TLE: Variance 11-00 l/Caltrnns- High Point Curve Realignment 

PROJECT LOCATIOl'\: 	 U.S. Highway 395 from 0.83 mile north of the State Route 89 junction al 
post mile 117.8 to 0.89 mile south of the CaliforniaINevada state line at 
post mile 119.6 along Topaz Lake in Mono County, California. 

On August It, 2011, a duly advertised and noticed public hearing was held, and the necessary findings, pursuant to Chapter 33, 
section 33.010 of the Mono County General Plan, were made by the Mono County Planning Commission. [n accordance with 
those findings, a Notice of Decision is hereby rendered for Variance ll-OOI subject to the following conditions: 

CONDITIONS OF APPROVAL 

1. 	 Project variance is generally limited to the estimated 14 days berween May I and May 25, 2012, for the 
nighttime construction activities. 

2. 	 Project shall comply with requirements of Caltrans Standard Specifications Section 7-1.10II "Sound Control 
Requirements." 

3. 	 Minor adjustments to the duration and timing of the nighttime construction activities may be authorized by the 
Community Development Dire<:tor if found to be in substantial compliance with the intent ofVariance 11-U01. 

DATE OF DECISION: August 1\, 2011 
Ongoing compliance with the above conditions is mandatory. Failure to comply constitutes grounds for revocation and the 
institution of proceedings to enjoin the subject use. 

MONO COUNTY PLANNING COMMISSION 

cc: 	 X Applicant 
Engineer 
Assessor 

Compliance ofticer 

9 

Variance 11-00 I!1figh Point Curve Reali gnment 


August 11, 2011 


'Yo~\; 

8\~4,\\\ ~..u. "1~"I\II 
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State of California       Business, Transportation and Housing Agency 

 

M e m o r a n d u m  Flex your power! 

 Be energy efficient! 
 

 
To: Qiang Huang Date: June 17, 2011 

 Senior M&R Engineer 

 Geotechnical Design North File: 09-MNO-395-118/119 

 Division of Engineering Services   Project 0900000038 

 

Attention:  Brandon Badeker 

 

From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 GEOTECHNICAL SERVICES-MS#5 

 

Subject: Seismic Refraction Survey, Route 395, High Point Curve Correction 
 
 

 

Introduction 

 

This memo documents the results of a refraction seismic survey to assist in the design of 

roadway improvements for Highway 395 at High Point Curve.  The seismic refraction survey 

was employed to assist in assessing the engineering characteristics of the material comprising the 

existing slopes.  Refraction profiles were employed at two locations where retaining walls are 

anticipated.  Figure 1 shows the locations of the seismic lines. 

 

Results and Discussion 

 

Figures 3 and 4 present the data for Seismic Line 1.  The line traversed a steep fill slope 

composed of angular gravel, cobbles and boulders.  At the time of survey, the slope angle was 

measured at approximately 40 degrees and appeared to be at or near the angle of repose.  

Topography along the line was uneven, as exhibited in the figures.  Logs of test borings 

(LOTB’s) from the site describe shallow stratigraphy as sand, gravel and boulder fill overlying 

intensely fractured meta-andesite.  The model for Seismic Line 1 indicates about 2.8 meters 

(9.18feet) of fill above the intensely fractured meta-andesite.  At this site, the meta-andesite 

apparently manifests as two distinct velocity units.  The lowermost unit increases in elevation 

toward the center of the profile and indicates the presence of a more resistant ridge at that 

location.  The high degree of fracturing is supported by the very low velocities for the units (857 

m/s [2811ft/s] and 1364 m/s [4475 ft/s], respectively).  Erratic arrival times for the refracted 

wave (Figure 3) imply indurated boulders exist within the meta-andesite units.  If excavation of 

this zone is planned, stockpiling and reduction of such boulders may be required for offsite 

disposal or use as borrow.  In particular, more resistant material may be anticipated in the lowest 

unit between 35 and 95 meters (Stations 67+45 to 70+00).  Although velocities indicate only 

moderately difficult ripping, reduction of localized indurated blocks by blasting or other 

mechanical means should be anticipated in this interval if excavation is planned. 
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Seismic Line 2 is presented in Figures 5 and 6. It traversed a saddle comprised of sidecast fill 

from prior construction.  The model correlates well at boring R-10-004 where the boring is close 

to the seismic line.  LOTB’s indicate about 11 feet of fill and so does the model.  However, the 

LOTB for boring R-10-005 indicates a discrepancy with thickness of fill.  Model indicates about 

14 feet and the LOTB indicates 35 feet.  R-10-005 is offline and upslope of the seismic line, that 

separation likely contributes to the discrepancy.  As with Seismic Line 1, three velocity units are 

indicated.  The fractured meta-andesite has slightly lower velocity compared to Line 1 and 

arrivals are less erratic, implying fewer indurated blocks or boulders within the section.  

However, local velocity in the lowermost unit increases between 45-60 and 80-100 meters 

(stations 77+70 – 78+30 and 78+86 – 79+22).   Increased bedrock hardness should be anticipated 

at these locations, possibly requiring mechanical reduction if excavation is planned.   

 

For both models, the air wave (the audible portion of the seismic pulse) dominates the early 

arrivals on the seismograms.  This indicates that the P-wave transmission velocity of the fill is 

equal or less than that of air.  This may result in overestimation of fill thickness and cannot be 

ruled out with the available data.   

 

The results of our findings are summarized in Table 1 below: 

 

TABLE 1 

 

 

Line 

 

 

Layer 

Average 

 Thickness 

(m.) 

Average 

 Velocity 

(m/sec) 

Line 

Length(m) 

 

Inferred Material 

 

Rippability 

1 1 2.8 276 162 Sand with Cobbles and 

Boulders (Fill) 

ER 

1 2 7.0 857  Fractured Meta-Andesite ER 

1 3 N/A 1364  Fractured Meta-Andesite MD 

2 1 2.5 359 137 Sand with Cobbles and 

Boulders (Fill) 

ER 

2 2 6.0 654  Fractured Meta-Andesite ER 

2 3 N/A 1198  Fractured Meta-Andesite MD 
1 

ER = Easily Ripped, MD = Moderately Difficult, DR = Difficult Ripping, NR = Not Rippable,  

 

Ripping ability is based on unpublished Caltrans data for a Caterpillar D9G series bulldozer with 

a single-tooth ripper.  These values are as follows: 

 

   Velocity (m/s)     Rippability 

 
   <1050      Easily Ripped 

   1050-1500     Moderately Difficult 

   1500-2000     Difficult Ripping 

   >2000      Not Rippable 

 

Different excavation equipment may experience different results. Penetrating efficacy of the 

ripping tooth is often more important in predicting ripping success than seismic velocity alone. 
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Undetected blocks or lenses of high-velocity material may also be present within rippable zones, 

requiring blasting or other means of mechanical breakage for excavation. 

 

Data Acquisition and Processing 

 

Seismic refraction data were recorded using an EG&G Smartseis 24-channel seismograph with 

14 MHz geophones.  The profiles varied in length.  The energy sources employed were a 

hammer and striker plate and a downhole seisgun percussion source.  Refraction data from each 

shot were stored in the seismograph's memory. Both profile geometry and refraction data were 

backed-up to paper and floppy disk upon completion of the survey. 

 

Profiles in this report are presented in terms of velocity units.  A velocity unit is a three-

dimensional unit, which due to its elastic properties and density, propagates seismic waves at a 

characteristic velocity or within a characteristic velocity range.  Velocities denoted in this report 

and in the seismic refraction sections are expressed in meters per second.  At least one velocity is 

present within a geological rock unit. In addition, each zone of weathering, or fracturing within 

that geological unit can constitute its own velocity unit.  Conversely, when two rock units such 

as water saturated gravel and moderately weathered rock propagate seismic waves at the same 

velocity and are adjacent to each other, both units would be part of the same velocity unit. Lastly, 

discontinuous velocities might result from variation in the degree of alteration in the form of 

physical and chemical weathering and should be considered in the interpretation of the data.  

 

Thank you for the opportunity to work on this project.  If you have any questions or need 

additional assistance, please contact me at (916) 227-1307 or Mr. Bill Owen at (916) 227-0227. 

 

 

Report by:     Reviewed By: 

 

 

 

Dennison Leeds               William Owen, PGP 1031 

Engineering Geologist   Chief, Geophysics and Geology Branch 

Geophysics and Geology Branch 

 

 

 

 

DL/WO 

Project File:  09_MNO_395_118.5_2011_SEI.doc 

  
03/2012 



Mr. Qiang Huang 

June 17, 2011 

Page 4  

 

―Caltrans – We’re here to get you there.‖ 

  

Figure 1.  Location of Seismic Line 1 (green line).  Retaining Wall A layout in red.   
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Figure 2. location of Seismic Line 2 (green line).  Retaining Wall B layout shown in red. 
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Figure 3. Travel-time curve, velocity model and depth section for Seismic Line 1. 
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Figure 4. Color density plot of seismic line 1 
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Figure 5. Travel-time curve, velocity model and depth section for Seismic Line 2. 
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Figure 6.  Color density plot of Seismic Line 2.   
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