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South East University Seminar
Nanjing, China, 1 July 2023

Willingness to Bike Commuting

Juan de Dios Ortuzar
Department of Transport Engineering and Logistics
Institute in Complex Engineering Systems, BRT+ Centre of Excellence
Pontificia Universidad Catdlica de Chile
e-mail: jos@ing.puc.cl
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South East University Seminar
Nanjing, China, 9 July 2023

Influence of Engagement and Multiple-Choice
Heuristics in the Value of a Statistical Life

Juan de Dios Ortuzar
Department of Transport Engineering and Logistics
Institute in Complex Engineering Systems (ISCI), BRT+ Centre of Excellence
Pontificia Universidad Catdlica de Chile
e-mail: jos@ing.puc.cl

HOW TO BE MORE SUCCESSFUL
IN PUBLISHING

J. de D. Ortazar

Department of Transport Engineering and Logistics,
Instituto Sistemas Complejos de Ingenieria (ISCI),
BRT+ Centre of Excellence

Pontificia Universidad Catolica de Chile
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(2) Space syntax, Social housing and informal settlements, Urban planning
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Southeast University, Nanjing. July 7th, 2023

THE BUILT ENVIRONMENT

L Margarita Greene A
CEDEUS, School of Architecture, Pontificia Universidad Catdlica CEDEUS
de Chile

From Jane Jacobs in the 60s to:

Defensible Space:

based on territoriality A0 AN OA
Newman, 1972 et 74D% G
o/ ,“) \§¢- { )\

based on the use of public
space as a probabilistic field
of encounter and co-
presence

Hillier, 1994
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Southeast University, Nanjing, July 11*, 2023

AAQ

£ :\‘ Margarita Greene, CEDEUS
At ¥ CEDEUS

Escuela de Arquitectura, Pontificia Universidad Catélica de Chile

(3) Roadway traffic system modeling: overview, Roadway traffic system modeling:
techniques, Promoting sustainable mobility: connected automation and sharing
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SOUTHEAST UNIVERSITY

Dynamic Traffic Assignment

O Inputs

Time-dependent Zonal trips (OD matrices)
An abstract network (link-node graph)

a Outputs

Time-dependent Path
0 Time-dependent route choice (time/mode/route)

&bk

7' SOUTHEAST UNIVERSITY

System Performance Calibration

| APM Field _ APM .S'imuhm'au|

Fitness Value =

(1) Constraint Method

e Constraint Method Concept

APM Field

— Objective Function —

E Primary Performance Measure
E - Fitness Value Calculation
é Fitness Value -\]’M_mmm' il =
B APM 40y
Subjectto PM .. S APM _ . <PM__ .
Ac;?:g: b E Additional Performance Measures
L 214 Performance Measure S - Constraint Method r
=
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Transport simulation models - from static to dynamic
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(4) Roadway Traffic system modeling: future direction
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CHALMERS

UNIVERSITY OF TECHNOLOGY

Promoting sustainable mobility e s
- Sharing, electrification and connected automation . =
.. L]
L
L ] <
. : °
Kun Gao Py
Assistant Professor < . 1 .
Urban Mobility Group (Unit head) . £ . . §
Department of Architecture and Civil Engineering 2 o T 4
Chalmers University of Technology o 2 . S »
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Bidevel Ramp Merging Coordination in Congested Mixed Traffic Conditions

20005003, base 200040003, M-CoMC

Q Smooth merging trajectories and eliminate traffic oscillation
Q Reducing overall delay by over 93% on average

200070007, Base t Y . l

Q Analyzing coupled effects of traffic volumes and penetration rates of CAVs

Speed contours with and without M-CoMC

i ————

k' -n ‘. il

. — —a - |

L. -| l. n.
2000-700-0.7, M-CoMC o g e it

' ; 4 AT |

VAL il NE

: = o .
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Position [m]

Positon {m)
A

4.2 EREBIFP

(1) Pavement performance evaluation and maintenance, Pavement management
system

IR BN T PRSP L BRI TR BRI E P AR GRS A
W, WFEE PR RESR AR AR S A S, BRI TP TR A7« SERTE TR E S0, %
E P RFAL. Thae. WEBAT 7 R B .

iR s AR B R SAAE BT SR B 5 T AR AR [ N Ak Ty, ¥R
LM SER— E NI I IR 8 BAR Q#0525 RHIE . R S SC R AL Y
SCRERERITT 3 2 T B TR YE B R SR AR A AN L kAR, A
NPT VRGN, O JE S5 ST AN L R ATRE TR 1 A,

Deflection

* Static deflection
* Benkelman Beam
« developed at the Western Association of State Highway Organizations
(WASHO) Road Test in 1952

« typically 80 kN (18,000 Ib) on a single axle with dual tires inflated to 480 to
550 kPa (70 to 80 psi)
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1 Airport Pavement Performance

« Different load

(2) Pavement materials evaluation, Pavement structural design, Practices of pavement
maintenance in US
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PRI SRR TR AR, RN T EE R IR T SR R, R
RIE IR TRER TR A KB . 72 LRI REH, RZIMAIA Kahoot #E4T 1K
=HES, S TIRFRIRCR.
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Pavement o Pavement Structure
Materials b Design

-

Sustainability

Construction

‘Pavement
Management

p

Answers

TR

\
A Asphalt @ Portland Cement

M Soil

& kahoot.it Game PIN: 2090893

217202064 %%
3461

217202142
3279

(3) Future road infrastructure for resilient and smart city
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Vo Sy o i e oy b Mt Ko

BRUBAS
City University of Hong Kong

Future road infrastructure for resilient
and smart city !

Dr.-Ing Guoyang LU

.....................

(4) Pavement maintenance and management - UK experience
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r Univer_sity of
M Nottingham
UK | CHINA | MALAYSIA

[

Pavement -Maintenance and
Management
- UK experience

L
l Dr. Haopeng Wang “

haopeng.wang@nottingham.ac.uk
Marie Sklodowska-Curie Individual Fellow® - .
Nottingham Transportation Engineering Centté (NTEC) - {
University of Nottingham i

A~

= Construction -
« Material Layer thickness |
« Construction Changes

= Condition
» Debonding
» Degradation
» Void
* Moisture

(5) Concrete pavement and concrete materials
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(6) Mechanical performance of full depth reclamation with asphalt-based stabilizers

for the energy development areas with heavy loads, Development of default load
spectra inputs for the Texas mechanistic-empirical flexible pavement design system
(TxME).
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A

A
Weigh-in-motion (WIM) Stcn‘ion;

» Collecting and analyzing traffic data for axle
load spectra are also expensive and time-
consuming.

» It is not feasible to collect the traffic data for
each road project.

4.3 BReMREF

(1) Risk analysis and management I
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Risk Analysisy & Management

1gnor'e
explo it

fransfer ! -

r'educe

Binwliw
Department of Management Science
Uneversily of Strathclyde

So; risk needsto-be
OM&M&W

We identify an uncertain event within this and consider
the likelihood that this occurs (probability) and the chain
of uncertain consequences if it does occurs

For example, the distributors in the supply
chain are likely to experience the M
consequences to a risk event hits the origin of

the supply.
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(2) Risk analysis and management I1
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Example 1 - Modelling State of Anchorages of
Forth Road Bridge

A sample of expert judgement
approaches

Ask the nearest expert
Listen to a pundit (the loudest expert)
Assemble a committee of experts

Delphi
Stanford Research Institute Process
« Cooke’s Classical Model
Sheffield Elicitation Framework (SHELF)
IDEA (Investigate Discuss Estimate Aggregate)
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(3) Bridge evaluation based on moving vehicles I
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Drive-by Based Structural Health Monitoring of Intelligent Infrastructure
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Drive-by Bridge SHM

Traditional bridge SHM methods, the direct methods:

.o
' ]

The indirect approach, or drive-by method, or vehicle scanning method:
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(4) Bridge evaluation based on moving vehicles 11
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Frequency (Hz)

Filtered PSD of vehicle sensor

|
PSD of Bridge sensor

P4 QUEEN'S
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Research & Applications at Xiamen Uni

The Li-Zi-Wan bridge is in the Fuling section of the G319 national highway in Chongqing,
China. The structure is a simply supported six-span prestressed concrete girder bridge
constructed in 1990. It has a length of 196 m and a width of 12 m. Each span has a length
of 30 m with one vehicle lane in each direction.
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(5) Fundamentals of Structural health monitoring of bridges

Summer Talk SEU
19 Jul 2023

Structural health monitoring — basic theory ®

Zuo ZHU
University of Exeter
O Concepts & context of SHM
O Sensors for SHM
Q Structural dynamics — SDOF structures

QO Structural dynamics — MDOF structures

Structural Health monitoring — component

Automated, on-line User-driven, usually off-line
elements elements (Condition assessment)
(long term monitoring)

+ Sensors (dynamic/static) * (FE) modeling

+ Local data storage ¢ (Dynamic) testing

« Local processing ¢ Model validation/updating

« Data transmission
« System identification r
+ Data reduction

« Performance/load evaluation

+ Anomaly detection

« Reporting/alerting/decisions
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(6) Case Study of Structural health monitoring of bridges

= 7 sensors = 3 ref. + 4 rovers

= 15 setups @ 15 min (one
morning), covering 56 locations

* Distributed sensing & recording
using high precision clocks/GPS

Vertical Asymmetric (VS) modes

1.83Hz (1.6%) 4.32Hz (0.33%) 6 (1.2%!
VA1 27% (49%) VA2 i ‘ VA3 682z (12%)

2.1% (71%)
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4.4 FEeH T WA
(1) Intelligent monitoring of shield tunnels
EURANE: X R A4 T E A BRI i I R TR I I EOR 5 511
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| ‘“I'ntroduction of Shield Tunneling Method

OTunnelmg *Cut and cover method

*Shield tunnel method
*Clay kicking method
*Shaft method

*Pipe jacking method
*Box jacking method
*Underwater tunnels
*Etc..

Euphrates Tunnel

*New Austrian Tunneling Method
*Shield Tunneling Method
*Cut and Cover Method
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'ml.ntroduction of Shield Tunneling Method
Shield Tunneling Method

Mud-preparation
A=8B material
B injection

(2) Application of Al in geotechnical engineering
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Background

“* Why choose the artificial intelligence?
o Increasing volume of data:

in-situ data, experimental data, high-resolution simulation ...

175 billion parameters

ronger com ional power:
e Stronger computational powe V100 GPU (by Google)

graphics processing unit (GPU) ...

slow motion

11

1. Framework of data-driven constitutive modelling

() Challenge 1: traditional ML-models unsuitable for path-
- adependent soil behaviour modelling

Non-sequential Accumulated errors Limited path

Current time step Historical time step

Feedforward Neural Network Feedback Neural Network Nested Neural Network

Demand in optimal topology of ML models for soil behaviour

108
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2. Damage identification and segmentation of tunnel structures

Q Inspection and maintenance of tunnels

MTR Tunnel structures Damage at junction

Segments Splicing

For the safety of metro subways, inspection for tunnels structures are significant!

143

(3) Optical fiber monitoring in geotechnical engineering

EIRAE: KBS RGN 7O B = TR RN, JC
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(4) Data-driven Construction of Underground Digital Twin from Sparse Data
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Smart city

* Smart cities built by digital twins

* A digital twin is a virtual representation of physical objects, using
real-time data to enable understanding, learning and reasoning

SMART CITY

A . .
Multi-sensor / Smart dlglt.al
mseReo s transformation

! : Artificial
Z=l intelligence

v

Geotechnical Site Investigation

,/Ground surface

Layer |
o
Subsurface
stratigraphy
Layer i
Layer j

cale of fluctuation, 8, Modeling of

Deviation from trend, w(z)

Trend, t (2) property
variation

i 2 - Soil property, € (z)within eaCh

(Phoon and Kulhawy 1999)

@:3 NANYANG TECHNOLOGICAL UNIVERSITY ' SINGAPORE
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Enhanced Iterative Convolution XGBood

Extrapolation and pre-training
* Site-specific data + Simulation patches
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Irregular spacing

Feature extraction |

Pre-trained XGBoost :

model

Computational efficiency (i.e., 3s vs 3mins)!!!

Geotechnical design and analysiﬁ

ff --------------- Simplified
I stratigraphy

2 S it 2, o
* Design parameter “*“y ‘ m '| '« Numerical model
- e e ¥ 0 N | . X | ] b :

* Site-specific data * Geological model
= 1 . s .
{ CrPT data | ... Geological history Fill
' : :_;:: ] a......._,.ﬂ and engineering,/l Disturbed Marine Deposit
== ] judgement Marine Deposit |
k== / Alluvial Sand |
== .\ 7 Alluvial Clay
= 7 ‘ 2 Completely Decomposed :
TS —=— ] Granite or better__
Location o1 ( H “ ’
independent L 1455 \ \\ ‘
2 10X , 2o | '

RPRa
....... 0 =

s/
\
2 b
L % Ve rem g
1

s <
. “, S
e o oo S

80 S ~" 60

- ; Deterministic soil
\ &> —~ Design curve

< |21
i " = R— parameters
I A

' == - =
A—iviatcy ||

Loss of grovand information during design and numerical modelling stages;

5.2 R
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