LIQUEFACTION TRIGGERING AND EFFECTS AT SILTY SOIL SITES Ph.D. Student: Daniel Hutabarat, UC Berkeley

PEER Transportation Systems Research Program (Duration: Jan 2018 — Dec 2019) F.l.: Jonathan D. Bray, UC Berkeley
= Site 33 - Cashmere Site 14 - Barrington
Overview ,. 9 s 4
« Several sites that CPT methods indicate should have 04 27
liguefied did not exhibit manifestations of liquefaction 0.2 - SR PNMM
during the Christchurch, NZ earthquakes. = . 5 : W
* Those sites are mostly underlain by stratified deposit T s g - | b
of silty soils. 02- % 4 sl
U
Goals
: . : : : = S33-DM1-8U-A
* |dentify characteristics of 55 sites in Christchurch that 06 +——— 8
. . . . . -7 6 -5 4 -3 -2 -1 0 1 2 3 0O 2 4 6 8 10 12 14 16
did or did not manifest liquefaction. - A |
' , , , ol “ol | et Axial Strain (%) Number of Cycles
) H_eCOmmend adJUStmentS.tO St.ate.'Of'art liquetaction Stratigraphy at silty sites Cyclic triaxial (CTX) test result of silty soil sample at Site 33-Cashmere
triggering procedures for silty soil sites. (Beyzaei et al. 2018 — SDEE) (Beyzaei et al. 2018 - SDEE)

Avondale Site Gainsborough Site Scope and Future Plan
 Thick, hydraulically connected critical zone of clean sand. » Highly stratified deposits of silty soil; discontinuous  |nvestigate the geologic characteristics
+ High LPI > Severe manifestation of liquefaction. critical layers; thick critical zone absent. of silty soil sites that did not manifest

» High LPI 2 Yet no manifestation of liquefaction. liquetaction.
Evaluate the soil-water response of

Uy (kPa) LPI I, Upye (KPa) LPI stratified silty soil deposits through a

b % & 10 10, 2 oL 2 8 GO 40 8 10 1h 30 nonlinear effective stress analysis
e 08 (Stan Shaking) & Non-liquefiablelayer e ) ’ using PM4Sand within OPENSEES.
| i T R Cgrm— =t - | |+ Propose new design guidelines.
i T IRTR YT WO e rrersrrsrsrnsrarnnras crranns i.. [ 1 Non-liquefiable layer ] ] ] ]
< Bk 2T — ritical Layer 2 T
a {5 e Preliminary Findings
D - 3+ & Critical Layer 3 “;;» ‘ / « Simplified triggering procedures can
an Sa : | ' / overestimate the hazard due to their
i ‘1 Non-tlavefiabletayer - incapability to assess the interaction
- &= B 7 between different critical layers.
Critlcal Laver . j Continuity of critical layer plays an
\/ 6 T - T / important role to initiate upward flow
- 7 Nonliquefisblelayer =\ ,; of water from a higher to lower state
"1 ! E:» — —E—— = | of excess pore water pressure.
: 3 Non-liquefiable layer '
Clean Sand 8 8 T gt .
(Higher Qciney | - e
- ] iR Acknowledgement
E | ;’{ _________ LrrisH - . ' b C.Beyzaei (UC Berkeley), M.Cubrinovski (UC
S ) 2 > i i 10 = Non-liquefiable layer ,  m—— Canterbury), S.V. Ballegooy (Tonkin +
Typical Red Site (Cubrinovski et al. 2017 PBDIII) Typical SBT Index Typical Blue Site Taylor), New Zealand EQC, NSF, PEER.

This project was made possible with support from:

"J“IJJJ PACIFIC EARTHQUAKE ENGINEERING RESEARCH CENTER
2

iﬂr UC Berkeley - Caltech « OSU - Stanford - UC Davis « UC Irvine « UC Los Angeles «- UC San Diego - UNR «- USC «- U Washington

peer.berkeley.edu



