










Design Maps Detailed Report

From Figure 22-1 [1]

From Figure 22-2 [2]

ASCE 7-10 Standard (39.5615°N, 119.6805°W) 

Site Class C – “Very Dense Soil and Soft Rock”, Risk Category I/II/III 

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal 
spectral response acceleration. They have been converted from corresponding geometric 
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain SS) and 
1.3 (to obtain S1). Maps in the 2010 ASCE-7 Standard are provided for Site Class B. 
Adjustments for other Site Classes are made, as needed, in Section 11.4.3. 

SS = 1.498 g 

S1 = 0.500 g 

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or 
the default has classified the site as Site Class C, based on the site soil properties in 
accordance with Chapter 20. 

Table 20.3–1 Site Classification

Site Class vS N or Nch su

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics: 
• Plasticity index PI > 20,
• Moisture content w ≥ 40%, and
• Undrained shear strength su < 500 psf 

F. Soils requiring site response 
analysis in accordance with Section 
21.1 

See Section 20.3.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m² 
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Section 11.4.3 — Site Coefficients and Risk–Targeted Maximum Considered Earthquake (MCER) Spectral 
Response Acceleration Parameters 

Table 11.4–1: Site Coefficient Fa

Site Class Mapped MCE R Spectral Response Acceleration Parameter at Short Period

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = C and SS = 1.498 g, Fa = 1.000

Table 11.4–2: Site Coefficient Fv

Site Class Mapped MCE R Spectral Response Acceleration Parameter at 1–s Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = C and S1 = 0.500 g, Fv = 1.300
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Equation (11.4–1):

Equation (11.4–2):

Equation (11.4–3):

Equation (11.4–4):

From Figure 22-12 [3]

SMS = FaSS = 1.000 x 1.498 = 1.498 g 

SM1 = FvS1 = 1.300 x 0.500 = 0.650 g 

Section 11.4.4 — Design Spectral Acceleration Parameters

SDS = ⅔ SMS = ⅔ x 1.498 = 0.999 g 

SD1 = ⅔ SM1 = ⅔ x 0.650 = 0.433 g 

Section 11.4.5 — Design Response Spectrum

TL = 6 seconds 

Figure 11.4–1: Design Response Spectrum 
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCER) Response Spectrum 

The MCER Response Spectrum is determined by multiplying the design response spectrum above by 
1.5. 
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From Figure 22-7 [4]

Equation (11.8–1):

From Figure 22-17 [5]

From Figure 22-18 [6]

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design 
Categories D through F 

PGA = 0.560 

PGAM = FPGAPGA = 1.000 x 0.560 = 0.56 g 

Table 11.8–1: Site Coefficient FPGA

Site 
Class

Mapped MCE Geometric Mean Peak Ground Acceleration, PGA

PGA ≤ 
0.10

PGA = 
0.20

PGA = 
0.30

PGA = 
0.40

PGA ≥ 
0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of PGA

For Site Class = C and PGA = 0.560 g, FPGA = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 – Site-Specific Ground Motion Procedures for Seismic 
Design) 

CRS = 0.948 

CR1 = 0.947 
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter 

VALUE OF SDS

RISK CATEGORY

I or II III IV

SDS < 0.167g A A A

0.167g ≤ SDS < 0.33g B B C

0.33g ≤ SDS < 0.50g C C D

0.50g ≤ SDS D D D

For Risk Category = I and SDS = 0.999 g, Seismic Design Category = D 

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter 

VALUE OF SD1

RISK CATEGORY

I or II III IV

SD1 < 0.067g A A A

0.067g ≤ SD1 < 0.133g B B C

0.133g ≤ SD1 < 0.20g C C D

0.20g ≤ SD1 D D D

For Risk Category = I and SD1 = 0.433 g, Seismic Design Category = D 

Note: When S1 is greater than or equal to 0.75g, the Seismic Design Category is E for 
buildings in Risk Categories I, II, and III, and F for those in Risk Category IV, irrespective 
of the above. 

Seismic Design Category ≡ “the more severe design category in accordance with 
Table 11.6-1 or 11.6-2” = D 

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category. 
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density

LABORATORY TESTS

2/1/2007NE

Phone 775.828.1866      Fax 775.828.1871

JAMES EDWARD ENGINEERING
I    N   C   O    R    P    O    R    A    T    E    D

9475 Double R Boulevard
Reno, Nevada 89521

R - Rotary Cuttings

DS - Direct Shear

LOG OF TEST PIT NO. 1
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V -  VERY MOIST

S -  SLIGHTLY MOIST

GROUNDWATER & SOIL MOISTURE

T- 3" O.D. Thin-Walled Shelby Tube
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2 - 7' Sandy Gravel (GP) with Few Low Plastic Fines - dense to
very dense, slightly moist, tan
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1341.01PROJECT NUMBER:

No Free Water Encountered
Bottom of Test Pit @ 7 Feet

B 1A

B 1B

0 - 2' Sandy Fat Clay (CH) - stiff, slightly moist, red brown, with
Cobble float
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