
GEOTECHNICAL EARTHQUAKE ENGINEERING                        UC Berkeley & Univ. of Washington 
 

CHILE COURSE SCHEDULE 
 
DAY 1 (THURSDAY: JULY 25, 2019): 
 
    8:00-8:30 Registration/Check-In  
1- 8:30-8:40 I. Course Introduction and Overview (J. Bray) 
 
2- 8:40-9:30 II. Engineering Seismicity and Earthquake Engineering Introduction (J. Bray) 
 
  - plate tectonics, elastic rebound, earthquake magnitude; MMI; recurrence interval 

- source, path and site effects; wave propagation; fundamentals of vibration; response spectra  
- ground motion intensity measures (IMs; amplitude frequency content, duration)  

 
III. Earthquake Ground Motions (S. Kramer, J. Bray, S. Kramer & J. Bray) 

 
3- 9:30-10:10 - ground motion models (GMMs): subduction & shallow crustal earthquakes 
  - median and standard error of estimations  
 
   10:10-10:40 Break 
 
4- 10:40-11:10 - deterministic estimation of design rock motions – DSHA 
  - near-fault forward-directivity pulse motions 
 
5- 11:10-11:40 - probabilistic seismic hazard assessment - PSHA 
 
6- 11:40-12:20 - ground motion selection and modification – amplitude scaling and spectrum compatible 
 
    12:20-13:20 LUNCH 

 
  IV. Dynamic Soil Properties and Their Evaluation (S. Kramer & J. Bray) 
 
7- 13:20-14:20 - field and laboratory measurement; factors affecting material behavior  
 - response of soils to monotonic loading – nonlinearity  

- shear modulus reduction and strength; inelasticity and material damping 
- cyclic loading and strain-dependent shear modulus and material damping curves 

 
8- 14:20-15:10 - volume change (contractive or dilative response to shear) 

- dynamic shear strength 
 
9- 15:10-15:40 V. Seismic Site Effects (S. Kramer) 
      
  - historical evidence, sources of ground motion amplification; site, basin, topographic effects 
  - amplification effects (PGA, PGV, Sa, structural damage intensity)  
 
   15:40-16:10 Break 
    
10- 16:10-16:40 VI. Seismic Site Response Evaluation (J. Bray, S. Kramer, S. Kramer & S. Kramer) 
 
  - simplified methods, including U. S. code-based prescriptive approaches 
  - amplification factors and their inclusion in GMPEs  
 
11- 16:40-17:30 - simple elastic layer; development of transfer function; transfer function approach 
  - layered systems; application of input motions (outcropping and within profile) 
 
12- 17:30-18:00  - equivalent-linear analysis 
 
13- 18:00-18:30  - nonlinear analysis: total and effective stress; equivalent-linear & nonlinear analyses 

comparison 
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DAY 2 (FRIDAY: JULY 26, 2019): 
 
  VII. Soil Liquefaction (J. Bray, S. Kramer, J. Bray, & J. Bray) 
 
14- 8:30-9:30      - state concept interpretation of sand behavior under monotonic shearing 
 
15- 9:30-10:30 - cyclic behavior of sands, pore water generation, and soil liquefaction  
 
   10:30-11:00 Break 
 
16- 11:00-12:00 - key factors affecting liquefaction, including laboratory tests and fines content effects 
 
17- 12:00-12:40 - site investigation tools 
 
   12:40-13:40 LUNCH 
 

VIII. Evaluation of Soil Liquefaction - A (S. Kramer, J. Bray, J. Bray, S. Kramer) 
 
18- 13:40-14:30  - simplified liquefaction triggering procedure: CSR, CRR, MSF, Kσ, Kα, & FSl  
 
19- 14:30-15:20  - CPT-based simplified procedures for evaluating liquefaction triggering  
 
20- 15:20-16:10  - liquefaction evaluation of silts, clayey soils, and gravels 
 
   16:10-16:40  Break 
 
21- 16:40-17:10  - other approaches to evaluating liquefaction triggering, including SPT-based procedures  
 
 VIII. Evaluation of Soil Liquefaction - B (J. Bray, S. Kramer, & S. Kramer) 
  
22- 17:10-17:50 - additional key issues in the interpretation of liquefaction assessment, including effects of 

geologic deposition, fines on penetration resistance, and stratification; system response  
 
23- 17:50-18:20 - residual strength of liquefied soils 
 
24- 18:20-18:50 - flow sliding and lateral spreading 
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DAY 3 (SATURDAY: JULY 27, 2019): 
 

VIII. Evaluation of Soil Liquefaction - C (J. Bray, S. Kramer & J. Bray) 
 
25- 8:30-9:00 - liquefaction-induced ground deformation: settlement, ground failure indices (LPI, LSN, 

Ishihara 1985) 
 
26- 9:00-9:40 - dynamic nonlinear effective stress analysis of liquefiable sites  
 
27- 9:40-10:30 - effects of liquefaction on shallow founded structures 
 
     10:30-11:00 Break   
 
  IX. Liquefaction Effects and Mitigation (S. Kramer & J. Bray) 
 
28- 11:00-11:30  - effects of liquefaction on pile foundations 
     
29- 11:30-12:00  - countermeasures against liquefaction and evaluation of mitigation 

 
X. Seismic Performance of Slopes and Earth Structures (S. Kramer, J. Bray, J. Bray, & S. 
Kramer)  

 
30- 12:00-12:20  - observational data  
 
    12:20-13:20 LUNCH 
 
33- 13:20-14:20  - pseudostatic stability analyses  
  - seismic coefficient  
  - calculated seismic slope displacement  
 
34- 14:20-15:00  - simplified seismic slope stability analyses 
 
35- 15:00-15:50 - advanced analysis, including 2-D and 3-D dynamic analytical procedures, topographic 

effects 
  - seismic analysis, design, and mitigation of earth, rockfill, tailings dams, and waste fills  
 
     15:50-16:20 Break 
 

XI. Lateral Earth Pressures during Earthquakes (S. Kramer & J. Bray) 
  
36- 16:20-16:50 - earth retaining systems and observations  
  - Mononobe-Okabe procedure  
 
37- 16:50-17:30 - seismic displacement procedures 

- simplified design methods and limitations 
 
38- 17:30-18:30 XII. Soil-Structure Interaction Effects (S. Kramer) 
  
  - physical and response interaction 
  - analytical procedures 
  - soil-pile-superstructure interaction 
  - soft soils  
  - foundation design issues 
  - bridges and abutments 
    


