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1.0 INTRODUCTION

Crown Capital Enterprise Limited of Hong Kong entered into an arrangement
with the Communications Bureau, Highways Department of Jilin Province,
China in September 2002. This arrangement calls for the analysis of the
performance of RejuvaSeaITM, a sealer/rejuvenator for asphalt pavement on
highways within Jilin Province.

Jilin Province is situated in northeastern China, and is bounded by North
Korea and Mongolia as well as Heilongjiang Province to the north and
Liaoning Province to the south. The capital city of Jilin Province is
Changchun with a population of approximately 5 million. Changchun has a
different architectural appearance when compared to cities in southern China,
and this is attributable to the fact that Russia occupied this part of China for
many years when it was called Mongolia. The Japanese also occupied the
area from 1905 until 1945 and establish the deposed Chinese Emperor Puyi
as the puppet Emperor in 1915 in an attempt to solidify their control of the
region.

In recent years, Jilin has seen a major growth in the highway system, due to a
government drive to build national highways linking Changchun with major
cities in the adjoining provinces. Oil was discovered in the Changchun area in
the early 1960’s, which led to modest petroleum developments in the area.
The majority of the area lies at 150 metres in elevation, on an extensive plain.
The regions’ latitude (44 degrees north), mean that there are four seasons,
with temperatures ranging from 45 Celsius in the long, hot summer to minus
25 Celsius in the short winter. Their is no rainy season per-se, just
thunderstorms and these occur primarily in June thru August, but can extend
into September. See figure 1.0 for a map showing the location of Changchun
and Jilin Province.

In the immediate Changchun area, a significant sedimentary sequence
predominates covered by a veneer of glacial till. The predominant feature of
the area is shallow lakes with closed drainage systems aligned along the
direction of the retreating continental ice sheet that covered this area. There
are very limited opportunities to see the bedrock. The asphalt in the area is
manufactured from imported materials, which is comprised of crushed and
screened sandstone and diorites hauled in from quarries elsewhere in Jilin
Province, as well as washed gravels from the ancient glacial feed channels.
The bitumen binder for the asphalt is probably imported from offshore
refineries.



o
LI

oo
ooz

s DEL 2GZ | =02} =Gl = R ) 3 oS e e s e e
s VA e pEy
o0k mm—.._—ﬁ_n—m__—.—ﬁ_ mm.m. MQB‘.D .r. .._ H——..—d..——ﬂ«—.—.—. uoofiug —wh”_ﬂ”__u
Ay uozann 5 g Eny M uobuey,  pf, :
VISINOHOM onbeg = @ usseg ho Aeg alojebueg
Gl mSQQ,_._m.“_ wedy” ze__w_._@ s f._mo_q._ _m_._.._ Auely , m
a $ix T ¥
1acitd o .J VAR AW 7 oo
. m;n_ D= .ncnz o y : ‘peqeiapAy
: Gumsyoey | j e ot N \ p :
‘ NVIO0 Oidiokd B g N u:amwﬁauu ) g —andBey =5
= o - m_ Lo Tegnojea O
g i _._F cmEm_x it m..__EEE .m.oldb uﬁ:_nz YIOHI
% = 1 z:m w5 - eyeug--
2 ond noyzn _m_ ; j m:u.._m_:w Em.u_‘ae _.n__m S o . of
e B u_ m:wcu:@z ‘.,.. . ffk.w Lﬂnwh._m _mEmﬁ _,mn_n_:m
» ¥ e E E... s z.: 3 I g _ .r dw .r ) .c\. ga-.—v—u.':l—
N erd noyzGuey o mEum:aru = (e :acmscﬁra gz ¥ _um_:n__u_.
A _:I:q E:EES =ﬂm=uzum_ . f ,,_ =
2Otk O - ) : : o b ey
ieyfiueys ._@n:__ﬁz :.m._ﬁ £ e lasa L g8t Wow .Eu: @
o nlEyD T A vt YT S , o @ mef
o0 o] ROUZINE 2 e Do e | Em@.ﬁw_‘_u e
oRoeD Hm&:ﬂw E.HE_,, : "...“. =l @-E:m:u,_ m. e ,,%.E.._@...._
= \ 1A ; E..E:u:Ew ,m_ WHINID S e e
afio1 = a_z.__g___._ 1 Beniouy,” %@E% 9
Be T\ & i .““Mum [=] :a._ww _m_m:___m.m_. m ‘( s = , by T T
e SiDuOA m_hmmcm s :Eoum_,r , MOG34 $NOWONTLAY ..a.}xa
- e :_.a:m._zu_@ ﬂM: _w“_n:mm_.hm.._m il e , _ HMOAM BNTIPNIS _umw_m_u}m..r.?
f b ~ Y i 5
HOJSOAIDEIA, = 4.0 | 5 Yy =77 Tagueysh
@....”_.u...,.“... @::.,_um:u._u 1,_.. 5280 00 raEEE:E (u 500 v : e x@ E
«0F ot A YITOOHOW WEERY Tl Ut
= =___“.E=E DA il vl B H. %mz&xﬁ WisHysol -
osjoddeg _m_ - Taerets) g :m_m@ =%0
i : .—@_.—_—u_@ . ' .._m“_.mﬁ.ﬂr_ﬂﬁ_r.l_ .x. w\..&,m\.” .ri i ; .....
ysaoegey? 7 T : wmsm_.:,mi P N I o il S , e
a m—‘ k 0 " - B fin
3 & @%ﬁg%gm TR o O iy S0 sy s bt o
HEIOUH iy 3 8 m : i ........u =311 g [AZAM _m._v.‘w_m.u._im_.ud”.:o@ JddILS
J0 835 AN L e . | lpusiswl AZI9um =0
p=iegt ) . : u—w.__n__mc:.u_.__ ; Abojouya)
0g WBUnA ey : ,,.5 x.mEnu:mExm_ @ = 1._5? oloddely Bulinea
a M= . i giphuly | ASWALT waQ_m_ sﬁnﬂxm@




—

= BZ1 ‘ nmc ot} ueipGueeny - ssanddns 53 Jorpue dion Yoswowy Z00Z &,
m:.u_,_Em_._@ i mca__.__u,.u_m; oepbuenyuip a8kl
m_._m_.,_u:_w a1 Seo ey o
ugiainH® m:nu:wn..mszchﬂd ‘eas Holjo e
” (eas %mm\_ Aos ouns ¢mmox _._Eoz zH | E_w._;o S
ueger i z i
dn- A h_. 0] .
g_z -uesdey” | ue, ._. oA @:n_._m:__t - O
e : P =
uesaA T TR m, . b cw?ﬁ:ﬁ
LSRR ;am__se::@-,-,m,,.é -Ezmnn_ = o 10, H ar
o :_Ez Q.n_..m< iy , nosalia . - @ » :_xzu_ T e
a . uoAlany 12 TTTETY 4
i 'a, _3 W : | @ i @:w:wm:_noaﬁ _G _._m_.,_m,.q,_ @m:EE,U
- | : E.E.ua_ = ueyshun L
vISSNH: § flie, | ety e: i P .
j .._ :m_EJ..H enyung ; m _m,,_. ..,., m:omwum:m:@_
@ M g :E.m ]
”,..w.v_aﬁﬁ:._um:____ f ,_Uw m:__::wm.._.um.@ 2 e ﬁ o :Emom o
oL B ueys m:...:m , _._____.. : @ . @ ,
- ysAilnssn | : ‘ O ﬂ@__mcuh _..__u..: UEYSUE] | @
,ma-LL,:ehémcEﬁExizsﬁ Eo “SunysBueys . 9 _hj
e S
uzq_auz.ﬁmz :m.&cmm _a.E__. YNIHO Hite ,_____ﬂ.cm,_,é W
! | L e o
IAMOWIRI m:m::mz:g_ | huea” - e e e
L ; 7 Busyans” Sy “Buaeg mzosczoEq ﬁﬁm_m
e -m.ml._..:m.._.__.v..s I..ﬁ_x_—.._ | ,“b —F—chﬂcmi@ G H—h—.-n—mu F—ﬂ:nﬂ.—-@ C uUljos |
L el i®) :n . R m:m._uq e " pow 3 q_._em.zcz HINHI
" ueysiy u:..w.__n._ : _._m_:EB,_,..:n._.m_.— 0”. m:m_.._u_wm .0 uh,(:zﬁa
1 5 e = - A it _.n‘ e ,... SRR ) Py i = _m |
= D Ben Ppuopoeuz @E: wen ] ———
i ueLeny" m__._m__ % “Buidsy ; - Ey : Honies
| nuwelr | ® b 3 £ 3
| Ishwie| enyIN ubeq -
veysesuenys® @ e L SNIY :5 @2 o ey
5 ﬂ___u_._. cw.u:j ¢ BHIAH By e
. : =TRTaTH =1 Y :
wing®  Buefiay” : ,_E.__v_a N¥ OO NIH .-._.%_JDGZDE
Sl % \ iFio
gk r.w.qm_. ==,_._ur_., nz:__..n__u_m_._“_ U”._wa_hwwr
et rn; = mﬁ_@axm\!ﬂ

uejag”

oo









2.0 CO-OPERATIVE PROGRAM

The intent of the arrangement with Jilin Province is to demonstrate
RejuvaSealTM at different locations selected by the Highways Administration
Bureau. The demonstration will subsequently allow analysis of the
performance of Rejuvaseal™ on a variety of asphalt surfaces. A
demonstration was undertaken on ChangPing Expressway, just southwest of
the city of Changchun, commencing on September 18, 2002. The portion of
the highway that was treated was composed of asphalt pavement, nominally
10 centimetres thick, which overlays a concrete sub-grade. The immediate
soil, beneath the concrete is a silty sand. The age of the asphalt pavement is
not known, but is in excess of 5 years, so is suspected to be of mid 1990’s or
vintage. Concern had been expressed about water percolating through
cracks in the asphalt pavement and concrete underlay, thus softening the
sub-grade. Furthermore, this asphalt pavement is approaching the end of its
useful life and keen interest was expressed in having the life extended.



3.0 REJUVASEAL™

RejuvaSealTM is a proprietary product that is supplied by Crown Capital
Enterprise Limited of Wanchai, Hong Kong. RejuvasealTM has been proven
in numerous applications in North and South America to rejuvenate asphalt
pavement at various stages of its life and economically extend the life of the
pavement. Rejuvaseal M'is a three component, asphalt sealer rejuvenator
that is comprised of Coal Tar, Coal Tar Oils and Petroleum Solvents.

3.1 PRIOR EXPERIENCE

Refer to Appendix A for a copy of the brochure provided to participants at a
presentation held in Changchun in early September 2002. This outlines the
experience with RejuvasealTM at various locations in North America and South
America. Further information is available from Crown Capital Enterprise
Limited. Rejuvaseal™ has been used at numerous airports in North and
South America, as well as highways in Alberta, Canada; Cearo State, Brazil
and North Dakota and Texas, as well as other locations in the U.S.A.



4.0 TEST PROGRAM

Since Jilin Province is located in a northem climate (Latitude: 42 to 45North)
at a low altitude (150 to 200 metres), it's a demanding setting for asphalt,
given the year round warm climate (extremes of 45 Celsius in summer and
minus 45 Celsius in the winter) and intense exposure to ultraviolet radiation,
all which contribute to the oxidation and breakdown of the asphalt binder.

Jilin has a significant concentration of highways in China, with some 4,000
kms of National and Provincial highway. The City of Changchun is
responsible for 500 kilometres of National Highway, and 600 kilometres of
Provincial Highway, within it’s jurisdiction (distances as of year-end 2000) and
approximately 300 kms of streets in Changchun and other communities

In view of this extensive network of roads and the relatively short life of the
asphalt surface, Jilin is definitely interested in determining how to
economically extend the life of the asphalt road surface. To this end, Jilin has
agreed to try RejuvaSealTM on the ChangPing Expressway, adjacent to the
city of Changchun. The arrangement led to a committee being struck to
suggest appropriate locations for the testing of RejuvaSeaITM. See Figure 4.0,
showing the location of this street with respect to Changchun and Jilin

On September 15, 2002 a test patch in the northbound lane of ChangPing
Expressway (four lane divided highway with paved shoulders) was treated
with RejuvaSealTM. The test patch was at the following geographic location:

Table 4.1 Geographic Location of Test
Patch Site

System Northing Easting

Geographic (deg, min) 43" 45.561° 125° 215.636’

Universal Transverse Mercator Grid 0681975 4847646

(51T) (metres)

See Figure No 4.1 for a photo showing the test patch as implemented.
Particulars of the test patch are as follows:

Table 4.2 Particulars of the test patch
Test Patch | Patch | Total Total RejuvaSealT"'I L
Patch | Width | Length | Area | Area ft’ Applied Application Rate
Number| (m) m? i i ’ ,
(m) approx |US gals | Litres | US Gal | Litres m m° /Kg

lyd> | Im* | ILitre

One 1.00 1.27 1.27 14 0.09 0.33 | 0.057 0.26 3.88

3.53

Subsequent inspection of the test patches on September 16, showed that the
application rate of 3.5 m?/kg was more than adequate for the asphalt
pavement at this location and a slightly lower application rate of 3.34 m?/kg
was selected.




The 96.5 metre long demonstration section on ChangPing Expressway is
located some 2 kilometres south of the City of Changchun. This strip is
entirely asphalt pavement. See figure 4.0, which follows, for a location of the
general locale. The location of the test patch with respect to the
demonstration portion of the road is graphically shown in figure 4.1, which
follows.
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The demonstration section, on ChangPing Expressway was selected by the
ChangPing Expressway Management Company and is geographically located
as follows:

Table 4.3 Location of Demo Site
System Northing Easting
Geographic (deg, min) 43° 45,561’ 125° 215.636’
Universal Transverse Mercator Grid 0681975 4847646
(metres) 51T

This is at the same location as the test patch. Refer to Figure 4.0 for the
location. Work commenced on the demonstration section at 8:00 am on
September 16, on a warm, sunny day, where the mid-day temperature
reached 28 Celsius. A strip, 96.5 metres long, on the two southbound lanes
of this four-lane, divided highway was treated. The width of both lanes
combined is 7.2 metres between the painted shoulder lines with a paved
shoulder of approximately 1.5 metres. Panels some 11.5 metres in length
were marked off and a pail which holds19 kilograms of RejuvaSealTM was
assigned to each panel. The RejuvaSealTM was applied to each of the panels,
using paint rollers to ensure uniformity in the application The test section is
located on a straight level section. There is a slight camber to the road, which
causes water to run off toward the shoulder, rather than puddle on the road.
No significant oil spills were observed, just the occasional drop of
transmission oil, crankcase oil or hydraulic fluid. The asphalt pavement
surface was not appreciably worn with no rutting due to traffic wear. There
was aging and oxidation of the bitumen, which extended to a depth of several
millimetres. There were longitudinal cracks, and also some lateral cracks.
The entire portion of the treated asphalt pavement section overlies a
compacted silty-clay, sub-grade

A site visit on September 17 was made to check to entire test section and
evaluate the penetration of the RejuvaSeal. This is graphically shown in
Figure 4.4 that follows.

Details of the application are summarized in the table that follows:

Table 4.4 Details on RejuvaSeal™ Demonstration Section on
ChangPing Expressway

Work Work No. of | Test | Total | Total RejuvaSeal™

Application Rate

Schedule | Time Panels |Length Areza Area Applied

i 2
Sept 16 | (hrs) m) | m° | ¥& | g |iitres| kgs [USGal| mZ | m?

gals lyd2 | jiitre | /kg
8-10am | 20 83 | 965 | 695 | 831 50 | 189 | 208 | 0.060 | 368 | 3.34

Totals| 2.0 8.3 96.5 | 695 831 50 | 189 | 208 | 0.060 | 368 | 3.34

Ambient temperatures at the time of the application on September 12 were in
the 22 to 26 degree Celsius range, with humidity in the 40% range. Photos




showing the test application of RejuvaSealT'\’l follow in figures 4.2, 4.3 and 4.4.
on the following pages.

The site was visited on September 17 around 7:00 am and a difference

was readily perceived between the RejuvaSeaITM treated section and the
adjoining untreated lanes. A screwdriver was used to dig two small holes in
the asphalt pavement, to a depth of 3 centimetres, some 10 metres south of
the extreme north end of the demonstration section, to determine the
penetration of the RejuvaSealTM. This was one day after the application of
RejuvaSeaITM and at these two locations the newly rejuvenated surface was
evident, by the black resilient surface layer, which was now approximately 1
millimetre thick. Below that depth, the grey, oxidized layer of asphalt was
evident.

10
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4.1 RejuvaSeal ™ Testing

To date the comparison of the asphalt treated with RejuvasealTM has been
compared on a very short period at the test site on the ChangPing
Expressway. Testing equipment brought to the site by Crown Capital
Enterprise Limited solely consisted of an Outflow meter manufactured by
Humble Equipment Co. of Reston, Louisiana, U.S.A. This was to establish
the Water Dissipation (Hydroplaning Comparison).

The ChangPing Expressway Management Company brought additional
testing equipment to the site on September 16, for comparison on a more
disciplined, objective basis and to this end, the following tests were
undertaken.

e British Pendulum Test

e Water Infusion Test.
These will be reported separately in a report compiled by the ChangPing
Expressway Maintenance Company. See Figure 4.4 that follows, showing

the testing equipment utilized by the ChangPing Expressway Maintenance
Company.

;1.2 Water Dissipation

An “Outflow Meter” manufactured in the U.S.A. by Humble Equipment
Company of Ruston, Louisiana and sold under the trademark “Outflow Meter”
(see figure 4.5) was used to measure the asphalt pavement's capability to
dissipate water, as concern has been expressed about hydroplaning on the
RejuvaSeaITM treated surface, versus the untreated surface. The Outflow
Meter gives readings in seconds for the dissipation of a known quantity of
water. It is suggested that any readings between 3 and 10 seconds are
satisfactory results for an asphalt surface, if hydroplaning is to be minimized.
Initially readings were taken with this aforesaid Outflow Meter at four locations
on the portion of the highway selected for the test, in proximity to the test
patch. These initial readings were taken at 8:00 am on September 16.

The results are shown in the table that follows:

Table 4.5 Outflow Meter Readings
Test Location relative Location Before After
Date to highway relativeto | RejuvaSeal™ | RejuvaSea™
shoulder test section (secs) (secs)
Sept 16 0.5m west South end 4 n/a
Sept 16 3.0 m west South end 4 n/a
Sept 16 5.5 m west South end 6 n/a
Sept 16 7.5 m west South end 7 n/a

14
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4.3 Fuel Resistance Comparison

Fuel Resistance Comparison will be undertaken on several sections of the
untreated and RejuvaSeal™ treated sections in close proximity to the Outflow
meter tests in the near future. This comparison will consist of pouring about a
cupful of diesel fuel onto the road surface and then later checking the
penetration of the fuel. If the fuel readily penetrated the asphalt pavement
surface, then resistance to this form of chemical attack was presumed to be
lower than if the fuel pooled on the surface of the asphalt pavement and
slowly evaporated.

4.4 Elasticity/Ductility Testing

This aspect of the testing is beyond the capabilities of the field equiPment
available to both Crown Capital Enterprise Limited and RejuvaSeal M
personnel and as such, external assistance has been sought from outside
experts in the field of Asphalt Testing. This will be reported separately.

16



5.0 Test Completion Schedule

Technicians from the ChangPing Expressway Maintenance Company were
be dispatched to undertake further testing on the trial. The projected
completion of this testing is scheduled as shown in the following chart.

17
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