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Pressure versus relative displacement based on breadth and deposit strength (Eslami et al., 2024)
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Normalization Approach: Relative Displacement & Normalized Load:
« Load: Brinch-Hansen 80% (1963) * 1% - 0.5Pu(FS=2)
- Displacement: Breadth * 5% - 08Pu
* 10% — 0.9Pu
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Normalized hyperbolic trending of load-displacement for dominant factors: a)
embedment depth, b) breadth, c) surrounding soil type (Eslami & Ebrahimipour, 2024)
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Research Paper

Load-displacement appraisal and analysis for driven piles; a
data-centric approach

Abolfazl Eslami , Amirhossein Ebrahimipour

Dept. of Civil and Environmental Eng., Amirkabir Univ. of Tech., Tehran, Iran

ARTICLE INFO ABSTRACT

Keywords: Data-centric geotechnics is an ever-evolving field for facilitating digital transformation. The major issues for
Data-centric foundation design, bearing capacity, settlement and interactions of super and substructure are inherently
Load-displacement emanated in load—displacement records. Considering the pivotal role of load—displacement behavior, it is
g?i[‘if]?s;ﬂes believed to be a data center in foundation engineering. In this study, from the compiled FELADD database,
Normalization including twelve foundation types load-displacement records, 71 driven piles have been gained. Aiming toward

Ultimate load the data-centric approach, records have been processed, organized and filtered. For computing ultimate and limit

Linear stiffness load, three criteria of 10%B, Brinch-Hansen 80% and hyperbolic function are engaged. Through adopting
promising criteria for normalizing load-displacement, dominant factors including embedment depth, breadth
and surrounding soil type were appraised. The results indicated that higher stiffness and ultimate load are
achieved for piles with higher embedment depth and larger breadth, in competent layers. Load-displacement
normalization has revealed significant points. The relative displacement of 1% is recognized as the appro-
priate point in elastic stiffness calculation, somehow compatible with safety factor of 2. Moreover, the yielding
trend is mobilized for relative displacement in the range of 5 to 10%. Overall, the load-displacement records and
processing, as a data center proceeds value engineering in foundation design.
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Schematic building rotation with resistance and
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Foundation Settlement and Tilt of
Millennium Tower in San Francisco, California

Jonathan P. Stewart, F.ASCE'; Nathaniel Wagner, M.ASCE?;
Debra Murphy, M.ASCE?; Jeremy Butkovich, M.ASCE*;
Micaela Largent, M.ASCE®; Hamid Nouri, M.ASCES®,
Hannah Curran, M.ASCE’; Darcie Maffioli, M.ASCE?;
and John A. Egan, M.ASCE®

Case Study

Abstract: The Millennium Tower is a 58-story reinforced concrete building that was constructed in San Francisco, California, between 2005
and 2009. The Tower is founded on an embedded pile-supported mat with pile tips bearing in dense marine deposits that overlie an over-
consolidated marine clay layer known locally as Old Bay clay. This clay layer experienced stress increases from Tower self-weight and from

multiple episodes of dewatering between 2006 and 2018 at the Tower site and neighbo T MTEMP r——r——tO=r— sTC (S N e O O
< : : g ; : -
Settlements of the Tower foundation have been measured since 2006, and lateral defle - el = : : : 'SFE ! :
ince 200¢ p ing inle episodes of “loading” (fi ass i ~~ H ' H H :
since 2009. The data show that during multiple episodes of “loading”™ (from stress in¢ - 1 ~< ' ' : + 1oF & -
and then gradually slowed over time, as expected from consolidation principles. L = o = Lo I e T 2 B .
i h . . : — . . . = oy T ) gl oy
(1) accelerated following foundation construction activities at adjacent sites (dewateri 10 n | N =1 He) Heol = =R =Rl i
s s L e e * N ‘N NN N NN
excavations, which at various times occurred to the project south, north, east, and wi ~\ vl P H : I
: 3 i g z ¢ 3 g : B : g m ) p 4 3 b
describe this case history, including the geotechnical site conditions and results of a mc - \\ H: =4 s ia 5 i5iS
Tower tilt, groundwater levels at the Tower site, and ground inclinations over time. We ‘E‘ TeaLS N ] 1< :E :< T
produced the movements. We find that settlement amounts and time variations are wel 5 [ & s : : : ; : . ]
analyses of volume change in Old Bay clay and other foundation soils from primary co>~— 20 = T HC = 16 3 lelog cycle .-1.\'-~*_ : ] : : I 7
. e - . . s e . : : { : ; R
time variations of stress increase and groundwater level are accounted for. Three-dime C i os 15-18 : \\ ' H ' : I 1
deflections, which were caused by volume change and shear deformations in foundati © = (range 13-18) T i i i P r Tt -
from adjacent excavations. DOI: 10.1061/JGGEFK.GTENG-10244. This work is ma o 3 : ; . _i ; P -
Attribution 4.0 International license, https://creativecommons.org/licenses/by/4.0/. 3= 30 = H H H - HEE -
— H H H h ' I
. . ” - ~ . ~ - . . ~ 3 H H ! ' 4 ' H e
Author keywords: Millennium Tower, San Francisco, CA; Field monitoring; h!un(% i : { : - HE
drawdown; Consolidation; Secondary compression. B : : : : \ v 1
i H ' H H i I A
H ' H H ; I
40 - i i : - L
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Foundation settlement with respect

to log time (Stewart et al., 2023) 100 1000
Days after 20 September 2006
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Adjacency damages (Marseh et él., 2013)
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Soil Dynamics and Earthquake Engineering
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Assessment of adjacent foundations consequences and solutions for
remediation via physical modeling

Hassan Moghadasi, Abolfazl Eslami , Davood Akbarimehr, Sajjad Asgari

Department of Civil and Environmental Engineering, Amirkabir University of Technology, Tehran, 15916, Iran

ARTICLE INFO ABSTRACT
Keywords: In modern construction projects, a significant challenge arises from the consequential impacts of developing
Adjacent foundations adjacent structures. The interplay of stresses within neighboring foundations can lead to a range of issues, such as

Physical modeling
Problematic soils
Ground modification
Image processing

deformation, leaning, cracking, instability, and various other damages. Among the numerous factors affecting
foundation interaction, this research uniquely focuses on the impact of soil type, utilizing precise physical
modeling through a 1 g testing apparatus. To enhance measurement accuracy, image processing techniques are
employed in conjunction with LVDT and displacement gauges. The study systematically investigated the roles of
five distinct deposit types—soft clay, loose sand, silty sand, loess, and low-compacted Tehran clay—in the
manifestation of settlement and tilt arising from foundation adjacency. Subsequent to this evaluation, a
comprehensive examination of strategic measures aimed at preventing and mitigating damages resulting from
foundation interaction is undertaken. For silty sand, a detailed comparison of five remediation techniques is
conducted, while in other soil types, only densification method is applied to address settlement and tilt. The
comparison is based on the reduction in settlement and tilt, after the implementation of remediation methods
under new foundation. Results highlight the crucial role of soil properties in determining damages from foun-
dation adjacency. Notably, Tehran soil with low density exhibits maximum settlement in its loose state, while
loess soil shows the highest settlement in the dense state. The exploration of soil improvement methods reveals
that diaphragm walls and pile groups are influential in minimizing tilt and settlement of existing foundations,
while pile groups proved to be the best remediation method in controlling displacements of new foundation.
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