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A MESSAGE FROM THE RESEARCH DIRECTOR
By: Cameron Kergaye, PhD, PMP, PE

OQur summer begins with

that have been awarded thr
wor kshop. A total of 59 pr
ted for consideration and
l ected for funding beginni
those who spent time analy
|l enges and networking with
tential solutions As usu
than available funding.

I al so weamtgrtad urleat e Ba
UTRAC Trailblazer. Barry
ucts for Research and prov
out his career at UDOT. _ _

2014 Trailblazer recipient Barry Si
UDOTd6s Research Division

At the national l evel , UDOT recently applied for
three SHRP2 projects for ilmpl eédmenthaetri omrmatiimn@t alh.eseBhicd
the fourth rEWWMASHT@ T®RkBn[NCH&¥®P éar aew FY2015 research.
program t ha awards DOTs tlhekeoppeetaotignt of i mpbbmemts
over 100 potential transpoahdt obhesobaoavéeonmenh agemsi e
safety, renewal , capacity |bBotdaltebfabill ptgbl edDOTatvamenp
viously awarded two i mplemAASHTOoBopardjettbPiractenswahb
and one in reliability. HoODOThasnbiwghbyndsetUDDTt applt
for one safety and two capldtebtwmi propecfer tAppbpomrnhasti
round four projects will beoaewhrded nateanhly Aagdst
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By: David Stevens, P.E.
( UDOT Research Divi
udot.utah.gov

Results of the 2014 Research Workshop (UTRAC) T ——

Projects have been sel ec|t elledloy FWdf5U) undi ng
from the 2014 UDOT Research|fWonkohoppriaeli agoMaAmtienance C
30t h. into Highway Design Decisio
T Unconventional Application
Fifmtiymne problem statement/® Saeartei sstuibcnailt tAenda Ityhsiiss and Sa
year for the UDOT Research Wo(kshap. Of these, 16 will b
funded as new research projfpicNatibhatgBetshe PRasearcelB Dinvi
sion. Some submitted problem $13:tKROENLsnhidtlar dyl f(uBnydue) d
directly by other divisions|{f Characteristics of High Ris
ans and -FCayrctl i3st(sActi ve Pl anmn
The workshop serves as o|ffeSsftetpy | Bf ftd®t § esfe aPrcdit ect ed
project selection process whicbfunvobPrvasedDQUof BHWA, uni
versities, and others. UDOT|(qRpeeealopmehyi sfoa €ohiceetednB
problem statements for six pulgu¢ede aBy¥yy: Materials & Pa
ment s, Maintenance, TrafficlqMapsgement & a$afaation SHr Lat e
tures & Geotechnical, Precopsiusgctinvadns andagPbaaginicaged Wa
T Active Tr amBdpmgogrctl et iComri dor s
I Lanes (BYU)
‘ T Investigating the Potentt al
Efficiency Vehicles in Utah
9 Developing a Rubric and Bes
Bicycle Counts (Active Pl an
At the '"Wprkbkh®@, Dr. Mich:
plied Research Associates gav
dress on coll aboration betwee
devel oping innovative ideas.
Traffic Management & Safety bre%?o%tk%'esrs:lg)ﬁ B;[Ia)zle:e;:l\/;rez ;(r):)mh
At the workshop, transpo??ﬁ’?fgﬁng Bf8¥§P88QP9TmE?S’F8r
prioritize problem statemenl}o i'fMNPrY ' Vt®o select St Hd' d e
most suitable to become reseoaurrchwoprrkosj Pt s ator and
After the workshop, UDOT ﬁes\/\éearacprpr C\)I?_ ayfofne F
reviewed prioritization and|Sf rpdipr{gocfosr cher rﬁr’r?esneo""eraC
problem statement with diviEiSon Ydnd 2goroup'nle ooerds NAdd o
sented the |ist of new projecchtasmpt'oonshe UTRAC Counci l
The selected new project]s iBTf:OI wdfes details on _th.e new
pr o em statements, visit the
T Asphalt Mix Fatigue Testir\slg! ;uesﬂ n\'jgorth%orAesrPhrhflqrrf\]/ﬁtqu{brco
formance Tester (CMETG) |l dsteven
97 Devel oping a Low Shrinkaggeg, High Creep Concrete for
I nfrastructure Repair (USU)
T Prevention of Low Temperatture Cracking of Pavement s
(Uof U)
1T Review and Specification fflor Shrinkage Cracks of Bri dge
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By: David Stevens, P.E.
X UDOT Research Divi
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Highlights from the 2013 Annual Efficiencies Report B
Efficiencies within UDQT of hv -
ings for the public and thle De ter
zation of resources and inhov At t
end of each year, UDOT prelpar port
which summarizes key efficl|ien he vy
The annual report fulfills| a to d
scribe the efficiencies an|d si : me nt
achieved during the past ylear L#i ture
UDOT Senior Leaders use thle repiasas S
during legislative committlee e e ngs .
Fl ashing Yelt own Aphawi hegft
Foll owing are the key ¢efficiency initiatives summa -
rized in the FY 2013 reporlt: Anot her example from 201:
bl e weather station to provi
§ Bicycle Detection and PaylelnPest afad kfilpogosdi ng at -3k ISk
§ Flashing Yellow Arrow f ofHunetsignortyongCanyon. Using the
§ Reflectorized YelHemw Bapgt'lon SHfgtayy, minimized equipr
Pl at es sponse tlme, and minimized i
§ Portable Weather Station tf'o”ﬂ‘?‘tAeddva$i15010\/\9"’arn"‘(""nS Spfved th
Debris FIl ows cCrews, or i S, r1d equi pn

§ Audi o Over | P Highway Adyisor Radi o in Utah
County 4

§ Commercial Vehicle Bypass$ (Pr
§ Partner ©pthkicbe€rabl e I nstall |l ati :
8§ Resolving Utility Conflig¢ts i d
Protect Approach
§ Utah Prairie Dog Programmat i cf
8§ Perfor-maneen Programming
8§ EnerHfyf i ci ent LED Lightinlg Upég&
Department Facilities
§ I MAP GI'S TOO! . . . Debris flow®wlaeémo#HanSERngton Canyo
§ I mproved Decision Making|Using Mobile Data
Collection _ UDOT Research Division si
§ MMQA Data Collection TeamSear with UDOT Senior Leader
Of fice to coll ewpsama ¢ dmpipl
One example from the 20gg8yrgppitibacyheniMatives.
proved safety at |ntersectm%@%sqh4bra¢q ohamgedyef 1 @R KP
tected/ Permissive to ¥Uaﬂhk%%n6¢hb%we$ﬁﬁ%Weh%@ttoplcs
phasing. UDOT and other juﬁm%qi%ﬁh¢n$oﬁ@hQW%W¢Wtb@tﬁmc
are among the first in the|l nation to i mplement flashin
turn arrows. Potential annual tpebbipgaszcagsly aAYINSES BN
stallation ranges from $17/,74% peRa@R®TtNt3dMISY FOB! Yoo §
$2,769,000 ( atality) frominedymadi ©omask@htact David S
(davidst even)s @auft alhD@Todvs Res e a
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By: Kevin Franke, Ph.D., P.E.

Pooled Fund: Performance -Based Asse
Liquefaction
A new study |l ed by UDOT

FHWA Transportation Pool ed

March and is progressing w
5(296), entitled ASiM@alsiefdi
sessment of Liquefaction a

from Brigham Young Univers
t wpear study. Other state
study include Al aska, Conn
South Carolina.
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Xi mum possi ble earthquak
vances i -bpaesr ef do r gneaontceec h n i
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tions wi hi r ass epde rf fr carmmeav
ich the i keli hood of ex
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The objective of the ng¢g
aluate si mpl ibfaiseedd pdeersfiaogrn
res &aoprpiremii cti on of 11
teral spread displacemen
d pogwuef adtiiedmd
dard penetration
Ssis methods wused
on SPT resistance
used in site soil
tion, and Ilifeline
is study represents

an test
aly to a
sed a
nly h
rta r
Th al

fsreeeg | ement
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David Stevens, P.E.

UDOT.\Resear ch Diuwli
ssment of ' S
whndhfoaodked phepagé the way
thend. Brogramolpé gan iSmrvey t
@lli fiethe patskedy masd dbewdmber TP

Ad - SPT Performance

nd Elfhfee cktesy. &t oA trhees esa rntphl itfei aem
rtey efBYde isoipempfrofmilmrgitnhaeae
D@Tgs mmarst iwdii wat iamge itrhetnh ar s ed
ecti cmat e leddlraect sMoft angued mad
shown i n Fi guSrRé elp r ewsheerrtes a
hazard estimate of the seisn
camerbbepgreaaeads Feguétaciinon
dgiomdgs priofamepenxt satieadn asysthen
e earthquake event s. Liquef a
s ofDesraivla tsi hoenasr fsotrr esnbgatghle idcf ai rx
eies mice i ®hope i digepli agemandt ¢ at
2bst hawvtes bard whampfl €t edlamag
htaatei emolwinnk haat tdhet ismenpwh én
f el dl 0 Ip te sbf cpsmeathtla preaeet ul t s wi t hin
that were evaluated.
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By: Milan Zlatkovic
Ulngissv. e 1 Siint“y— o f Ut ah
lvana Tasic
Uni ver sity of Ut ah
Marija Ostojic & Aleksandar Stevanovic

400 South Corridor Assessment
| |

This study evaluated c (s

transit performance along
dors within the Universit)y
Downt own Salt Lake City be
of an additional LRT Iline.
ios and on different network levels was performed using
VI SSI'M microsimulation co
Phase Sedaftthhemroe traffic co

nari os wer e eval uat ed for
2013/ 2014, 2020 and 2025.
alternative i ntersection
turn operations at interse
and Stat e, and 400 S and 7

The analysis showed t ha
did not have significant i
ations. The highest i mpact
tions close to the Downtow
State Street, and 400 S an
and 400 W. The study al so
i mprovements at these | oca
retiming and modifying LRT
so showed that it might be
|l ane sites at intersection

70% of drivers -almer ads i Ingf tt
resulti-ngtimasubntersectio

it da Af [tansiye. . Uni

———

CcFi g uo ﬂvSZ- o fMai4nQ S't r8eta andd 4D i
00 E.

ver si

91, ntle

This study was coordinat

Trahei addiut homalk ylL RTanldi
maacton,omlteasfef icondma tt

noet h e
Ma h sair

ofwdltahdspdricéamn@ed d&tbi)ic ffor e rKs

mpl e
i gnal
hasin
is al
e s
ose t

Nizhed, mainl yt MO0 SJDaOnrd Re
dk nMaci hno | S@urteaeht., g oavn d N Te
recommended potential s
tions consisting of rep
preemption. The analys
beneficial removing th
s along 400 S, since cl

hteumrmo nl ane,
n operations.
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N Foad Network
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Figure 1. Roadway and LRT Study
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By: Chris P. Pantelides, Ph.D.

Grouted Splice Sleeve Connectors for ABC Bridge
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basdi 06bSereobumdB) e CE RGBS s
bti ynptes wiasseidph @aceagtoi nt | n which
tivasf obremadednidncapoheamnder e
ounhtbat hep iy e ain(dE€EEHBFS (denot e
umn

¢h
o
B

i
n
h

i

Joints in High  -Seismic Regions
]

In recent years, the Acce
(ABC) method has received a-tod
high seismicity. Prefabricati
is a highly effective method
met hods for Prefabricated Bri
(PBES) advanced by the Feder a
Joints between such precast ¢
portant role in the overall s
structed with the ABC met hod
at the University of Utah to
tails for bridgessmocatedi ons
type, referred to as a Grout ¢
for cobhwmning ama@apobaam j oi n
connectors commonly wused in b
study, asFisgh.ovillnei #t @laypmmeam |
a GSS connector where one bar
and the other bar was grouted
as FGSS) , arsi gs.haobwgha g .n. 1Tlkce < o
footing joints incorporated 4
were grouted at both ends (dgeg
Fig. ah@bypy.. 1(d)

actory Dowel
Factory Dowel

(Threaded Rebar)

Threaded End

Lenton Interlok

High-Strength Grout

Field Dowel

s L OA

T
- 3
-
- s

NMB Splice Sleeve
(NMB 8U-X)

(LK8) igh-Strength Grout

ield Dowel

GSS connector

— - 4 L - - GGsé - e am - - £ ~ N~ -a ./IG.(BS.S - - o - - b E
/ /g
=l  goemoen
TE- =17 / .
) = (I = AL =
{ =T ] ‘U :
- 'é' = et
GGSS-1 GGSS-2 GGSS-3 GGSS-CIP
/FGSS ,,FGSS
/ 8" DEBONDED
FGSS-1 FGSS-2 FGSS-3 FGSS-CIP
Figure 2. Configuration of test specin

Experi mental resul-dtsatuinad elro

showed that the performance of
terms of strength and stiffness:s
hysteretic performance and di sy
the specimens were distinct. I r
observed when the GSS connector
footing2) G&5& t he cap) beatmh ¢ IF Gt
corresponding column end. The ¢
hanced the ductility | evel and
joints. This technique was four
€ ool | Bssl B)pn 1 8 E3EB G AL qe X

pected, mhleaccea51t0|nts per'f or me

(continued on Pz
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By: Chris P. Pantelides, Ph.D.
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Grouted Splice Sleeve Connectors for ABC Bridge —

Joints in High

o @

3. Sp8ciamema GGSSt

oting

-Seismic Regions (cont.)

(b)

dowel

at

joint

ratio of

interf

Even though AASHTO Specific
all ow the use of connectors in
tested in this research demonst
mo d e rsaetiesmi ¢ regions and some |
ceptabl e duesteiilsimiy froergihinggh Th

studied in this research were i
sideringsdwvieng ipnet enti al of | oi
ABC met hods; however, the diffe
and reduced displacement ductil
pared toiphaceapdints must be &

sign.

Acknowledgmé@htis study is descri
recent repbPHE$2weistihe. The a
acknowledge the financial suppc
and Texas Departments of Transy
Pl ains Consortium. The authors
tance of Joel Parks, Dylan Br oy
versity of Utah.

For more information, pleas
|l edes from t he Wnipvaenrtseiltiyd gosf@ultt
Joshua Sletten of UDOTO6s Struct
(sl ett

i

en@ubahlgewn Richins of
c

si ont r( hi.mso@uyt.ah

7%: (a) overall Vi ew;
L Ce.
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By: W. Spencer Guthrie, Ph.D., M.ASCE
Brigham Young Universi:t

David Stevens, P.E.

UDOT Research Division

Comparison of Wintertime Asphalt and Concrete Pavement T— -

Surface Temperatures in Utah

Because winter mai ntenance is so costly, UbDoOT
personnel asked researcher|s atToBrsiugphpa ne mreonutn gt hlknsiev earnsail -
ty (BYU) to determine whetlfhserfadphaftoromatc omc adbtoatp ave
ments require more winter |(@Zirotssenamee st abiefwli @rei P@viememr
ma | properties suggest thafysesonftheaphame aeamvdi comme et &
conditions, asphalt and comnharetse weavempemntf ®rwieldl floavea ¢
ferent temperature profilel|sdainGuismatgli ogni odl nodat defr mo
environment al sensor statilameaGESSAsphadnr asnphalomcr @ 4 d
and nine ESSs near concretjgeureasdweweradiueed | tyocoenpanr e d
mi ne which pavement type h|d® miegheHedberf asbertempehal t
tures i n winter. end at the base of a mount ai

1, an ESS was installed to f

Twel ve continuous mont handfcoeohcmatel pgveméntdasar f ac
were acquired from the roaldewvweater cilmnfmat mat vami aps esny
operated by UDOT, and erroneous data were removed
from the data set. | weat ler [T O T ocUS oOn T he Ccol
pavement surface temperatulres|, a winter season was
defined as the period from Nolvember through April|, and
the data were divided into|l tilme periods that wereg base
on sunrise and sunset timels tlo match the solar cycl e.

To predict pavement sur|fagdqe temperature, a multi-
ple |linear regression was |[|per|fformed with I nput par ame-
ters of pavement type, time pleriod, and air tempegratur
As shown in Table 1, the sftat|istical anal ysis pregdictd.i
pavement surface temperatulres|] showed that, for near
freezing conditions, asphallt lis _beffter i n fhe afilernoo
concrete is better flHowetéaper times of the day.
neither pavement type is blettdPUr®oly “HBIERAGE" Shicdr b8 e R
l ocations studied in this reseDaatCah'colTIheactteids’duarsipnhaltth(
concrete are equally Iikel¥ t o %%Ile t SRQY o i'"ed on

[ Oom 0 30 3) we r .angly
sur faces, and both pavementt%ears%m% Fr)noci% ta%dr?|lrjn'er et
equal amounts of winter malinptenance, & ?verage P

study weéer'e applileéed h" this ¢

Tabl e 1: Air temperatures corresponhihn% tsoufrrfegzcl(?\gtpgmpngrrta£uurlf£c% toefmp

atures (multiple sites) pavements during freezing co

e gression analyses were perfo
R R equires

_ ‘ Tair at Tpavemenn= 0°C (32°F) g, oC Less erated for three response vVva

Time Period . -
Asphalt Concrete F) Winter surface temperature, concret
Maintenance di f f . t t L
Late Morning T3.5 ( 173.7 ( 0204 Concrete ! erence n emper a ur es
Early Afternoon 1 7. 2 T6.2 (711008) Asphalt crete surfaces

Late Afternoon 1T 3 (28.9) 13.206)( 10 (a7 Asphalt
Evening T 2 (28.4) 1T 2 (28.0) 0.3(0.4) Concrete
Night T 1(28.3) T 2 (28.5) 0.5(0.8) Concrete
Early Morning 1 1(298.6) 1 1(28.8) 0.5(0.8) Concrete

Average 13.1 ( 13.1 ( 00(0.0) Neither (continued on













