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Causes of SM1 & SMS Changes 
  

“Example SMS and SM1 changes,” N. Luco & S. Rezaeian (USGS)                             December 4, 2018 

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting 

1. 2018 USGS National Seismic Hazard Model updates                         
(NGA-East, WUS basin effects, smoothed seismicity, fewer WUS GMMs) 
 

2. Max-direction scale factors (e.g., 1.11.2 @ T=0.2s, 1.31.25 @ T=1.0s) 
 

3. Deterministic capping (deterministic lower limits, “active” faults, and 
“characteristics” earthquakes/magnitudes) 
 

4. SMS = 0.9 * max( SM0.2 , …, SM5.0 ) 
 SM1 = max( SM1.0 , …, T * SM2.0 ) for VS30 > 365 m/s 
        = max( SM1.0 , …, T * SM5.0 ) for VS30 ≤ 365 m/s 

 

5. GMM site terms vs. NEHRP site coefficients 
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34 Example Cities from 2009 NEHRP Provisions 
  

“Example SMS and SM1 changes,” N. Luco & S. Rezaeian (USGS)                             December 4, 2018 

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting 
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USGS Test Sites 
  

“Example SMS and SM1 changes,” N. Luco & S. Rezaeian (USGS)                             December 4, 2018 

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting 
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Draft CEUS Probabilistic vs. Det. Lower Limit 
  

“Example SMS and SM1 changes,” N. Luco & S. Rezaeian (USGS)                             December 4, 2018 

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting 
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Draft Site Class BC CEUS SMS & SM1 vs ASCE 7-16 
  

“Example SMS and SM1 changes,” N. Luco & S. Rezaeian (USGS)                             December 4, 2018 

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting 

City, State Latitude Longitude ASCE 7-16 S S Draft BC S MS % Change ASCE 7-16 S 1 Draft BC S M1 % Change
St. Louis, MO 38.60 -90.20 0.46 0.57 23% 0.16 0.20 25%
Memphis, TN 35.15 -90.05 1.0 1.2 16% 0.35 0.39 12%
Charleston, SC 32.80 -79.95 1.4 1.5 7% 0.41 0.38 -7%
Chicago, IL 41.85 -87.65 0.12 0.14 18% 0.063 0.085 36%
New York, NY 40.75 -74.00 0.29 0.24 -16% 0.060 0.050 -16%

City, State Latitude Longitude Draft BC S M0.2 Draft BC S MS % Change Draft BC S M1.0 Draft BC S M1 % Change
St. Louis, MO 38.60 -90.20 0.63 0.57 -10% 0.18 0.20 10%
Memphis, TN 35.15 -90.05 1.3 1.2 -10% 0.35 0.39 9%
Charleston, SC 32.80 -79.95 1.7 1.5 -10% 0.38 0.38 0%
Chicago, IL 41.85 -87.65 0.15 0.14 -10% 0.071 0.085 21%
New York, NY 40.75 -74.00 0.27 0.24 -10% 0.050 0.050 0%

Changes due to USGS update, max direction, and SMS & SM1 definitions … 

Changes due to SMS & SM1 definitions … 
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Causes of SM1 & SMS Changes 
  

“Example SMS and SM1 changes,” N. Luco & S. Rezaeian (USGS)                             December 4, 2018 

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting 

1. 2018 USGS National Seismic Hazard Model updates                         
(NGA-East, WUS basin effects, smoothed seismicity, fewer WUS GMMs) 
 

2. Max-direction scale factors (e.g., 1.11.2 @ T=0.2s, 1.31.25 @ T=1.0s) 
 

3. Deterministic capping (deterministic lower limits, “active” faults, and 
“characteristics” earthquakes/magnitudes) 
 

4. SMS = 0.9 * max( SM0.2 , …, SM5.0 ) 
 SM1 = max( SM1.0 , …, T * SM2.0 ) for VS30 > 365 m/s 
        = max( SM1.0 , …, T * SM5.0 ) for VS30 ≤ 365 m/s 

 

5. GMM site terms vs. NEHRP site coefficients 
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