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Smoothness — Theory And Practices
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Pavement smoothness is the only common test indicator for all types of pavement (asphalt, concrete,
composite). Pavement smoothness technology is more mature than other pavement distresses
detection techniques (such as rutting, cracking, and raveling). From the technical certification of road
surface roughness testing equipment, data collection, data analysis and reporting, to pavement
engineering acceptance standards, pavement smoothness has been complete.
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This course will cover the theory and practice of all aspects of pavement smoothness, including:
pavement materials and structures, pavement construction, pavement inspection machinery, electronic
technology for data acquisition and processing, interaction between vehicles and road surfaces, and
analysis of road surface waveforms. , the application of road surface roughness data analysis software in
highways and airport runways, and so on. Students who complete this course will have a deep
understanding of the smoothness of the road and multi-disciplinary research and innovative ways to
overcome problems.

3% T4 Introduction to the Lecturer

IR MR FE 7K E BT 1 (Dr. George K. Chang) A& tH L An 44 () % 1 T 38 i %
XK, MR P EE )% J1F5: Dr. George K. Chang, who teaches this
course, is a world-renowned expert on pavement smoothness. His smoothness-
related qualifications include following:

o [FPREAEE BRI A4S T (ICTG, 2016 £4) Chairman of the
International Intelligent Construction Technologies Group (IICTG, 2016-present)

o [EPRERIIT-HEF 2 2> E % (Road Profile Users Group — RPUG, 2010 % 2011)
Chairman of the Road Profile Users Group (RPUG, 2010 to 2011)

o KEAT W I FLZ - 1 5 R B30 2 o % (TRB AFD9O, 2012 %
2018) Chairman of the US Transportation Research Board — Pavement Surface and Vehicle
Interaction Committee (TRB AFD90, 2012 to 2018)




5% A2 il it 7T 2R A - BR T 5 AR B3N 2R 4 2% 5 44754 Bl -Emeritus Member(TRB
AFD90, 2019+) Emeritus Member of the US Transportation Research Board — Pavement
Surface and Vehicle Interaction Committee (TRB AFD90, 2019+)

5 [EHA 5 0 BEbR A 2 - BE TP R LA R 2 1% (ASTM E-17.31, 2004 £4)
Chairman of the ASTM International — Pavement Profile Measurements subcommittee (ASTM E-
17.31, 2004-present)

] o i 107~ 2 BE AR AE R AE (ProVAL) [ &40 (2001 34) Team lead for international
pavement smoothness standard — Profile Viewing and Analysis (ProVAL) software (2001-
present)

] B A 55 ] 16 1 ~F- 2 P Ve R I T A4S (ASTM f2 AASHTO) Team lead for pavement
smoothness-related standards and specifications for ASTM and AASHTO.

1E [E B M 56 [ 20452 3% 11 2 B2 )| 2R FE E23F 17 4F Lecturer for international and US

Pavement Smoothness training workshops for more than 17 years.

A L IR R PHRAE SR SO SRl AR B RS SCOCER, SRS 18 R RS, B
NGt AR B AR HE S . Dr. Chang’s course language will include both Chinese and
English, encouraging students to read English literature, discuss and publish papers in English, and
prepare for future academic and scientific exchanges with the world.
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PRAE S 152 SCHk Prerequisites and Pre-Course Literature Reading

Assignment

HAth

% T R/ A4 R} S5 40 /it LMk & Pavement engineering / material / structure / construction
concept

PiisE BT T4 AL RERES  (Little Book of Profiling) ) (#£3) Read-ahead "Little Book of
Profiling" (English)

N E BRI T2 ProVAL s ik (www.RoadProfile.com ) . 258 1 H I EEE RS
& Windows7 P L, LA Microsoft NET 4.5.2, 23580 23 [ B M _E R 3k 8 2238
Download the latest version of the international pavement smoothness ProVAL software
(www.RoadProfile.com). The computer operating system of the device must be Windows 7 or
higher, and Microsoft .NET 4.5.2 is required which will be automatically downloaded from the
web and installed when the software is installed.

PRFZZESR Other Course Requirements
FERRAE, AT BRI, JfRb) E bR -T2 % ProVAL B EHE 7 4. In

the course, students need to use notebook computer 7& and install the international pavement
smoothness ProVAL software for data analysis.

HEseiRiE, ZIMef2 HiREER PPT, UL POF fEIRFEMIUS BEH KA. After the class
is finished every day, the teacher will publish the PPT of the current day’s course in PDF on the
WeChat group of the course.

AR AT Fod R AR T R B DG AT B i SO H o FTA H SCEEE S Students can
choose their own thesis topics from the scope of the course or the relevant fields in Chinese or
English.


http://www.umtri.umich.edu/content/LittleBook98R.pdf
http://www.umtri.umich.edu/content/LittleBook98R.pdf
http://www.umtri.umich.edu/content/LittleBook98R.pdf
http://www.roadprofile.com/proval-software/current-version/
http://www.roadprofile.com/
https://www.microsoft.com/en-us/download/details.aspx?id=42643

o EEWSCIUEMRE RIS fRa — K284, BEAZ 20 7340, FTH] PPT. The oral
presentation of the student papers will be held on the last day of the course, approximately 20
minutes per person, with PPT as an option.

o PHNSSCTERFE /G NHERE, &4 5 % 10 T, LA Microsoft Word [/#4% =0 HL IR 25 42
GKChang@TheTranstecGroup.com. Written papers are submitted in in Microsoft Word format
within two weeks after the last day of the course, 5 to 10 pages each, and email them to
GKChang@TheTranstecGroup.com.

o AR ISR A AN S SR 50%. Student paper oral reports and written
papers each account for 50% of the semester’s grade.

WRFE KM Course Outline
51 BT BRI CFEE A ELAT Unit 1: Fundamentals of Smoothnesss
1.1 BT P2 R LAt AL 12 Basics of Pavement Smoothness

1.2 W4T PR AT AR Testing Techniques for Pavement Smoothness
1.3 % THI T3 B i E0Hs oA B afe Ak i s —JE Al iR Data Analysis and Ride Quality Evaluation of

Pavement Smoothness
5 2 Hn: B EE L4 BT Unit 2: Smoothness Analysis
2.1 BTV BE B PSD K2 Mt Power Spectral Density - PSD
2.2 B THI PR B Kok € Profile Wavelength Filtering
2.3 PRI T3 S H X RS B 23R Critical accuracy Requirements of Profiling
2.4 B AR IR B 43 AV % T~ 28 2 1) 500 LU0 S A % T~ 3 A D52 6 FRTWAEE Cross

correlation for Profile Comparison and Profiler Certification
3 BT B CPFEEERIN A Unit 3: Application of Pavement Smoothness

3.1 I R B T e o A R R T I TSP Construction QC for Improving Asphalt
Pavement Smoothness

3.2 71 FH B T e T o A R 4 D12k % 1T~ B2 - Construction QC for Improving Concrete

Pavement Smoothness

3.3 1) FH 156 T R 8 s AR S 5 3 146 T B A 1~ %€ & Grindling for Improving Pavement and Bridge

Deck Smoothness
3.4 BV HEE Smoothness specifications
3.5 1 BRI 1 A i A0 AR % B TP BE RS [ 9K & Curling and Warping of Jointed Concrete

Pavements (JCP) vs. Smoothness
3.6 M3l A7 ¥ Airport Runway Smoothness

3.7 ZE AR AR ) 345 T ST 0 B 26 Smoothness Requirements for Weight-In-Motion (WIM)
Sites



4 Wt SEEI-PFREEEASCHI N A Unit 4: Smoothness-Related Topics and Applications
4.1 PRI S &= Pavement Surface Textures Measurements

4.2 FH T P A BcdiE A 11T BUR Bt % i e 4 R HLURE

Automated Fault Measurements of JCP using Profiles

4.3 I RN 1) = 4E B0 S HoAth B F K 3D Laser Scanning and Other New Technologies for
Pavement Surface Survey

4.4 T [E ZE E K [E bR T2 LG State of Practices in China, US and Other Countries

7 HFE 3 Class Schedule

R No. FAJG Unit K& (/M) Duration
(hours)
1 1.1 1.0
2 1.2 1.0
3 1.3 1.0
4 BAF 43 #T )18 Software analysis 2.0
exercise and discussion
5 2.1 1.0
6 2.2 1.0
7 2.3 1.0
8 2.4 1.0
9 BAF 53 HT T8 Software analysis 2.0
exercise and discussion
10 3.1 1.0
11 3.2 1.0
12 3.3 1.0
13 34 1.0
14 BAF 43 HT T8 Software analysis 2.0
exercise and discussion
15 3.5 1.0
16 3.6 1.0
17 3.7 1.0
19 BAF 43 HT S T8 Software analysis 2.0
exercise and discussion
20 4.1 1.0
21 4.2 1.0
22 4.3 1.0
23 4.4 1.0
24 SRR K Term paper presentation by 4.0
students
sLp:ie 30
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