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X B fins < ¥ 5 O'Donnell® LOFHEAARES R
Tdy 7 A7 74 FEROEE LR E OB ZTE
FTHBdRE, HBRE3HL4LORSTHEL, Thb
DAL T & DB R RD 5 DHEFTH D,

F o TEHE B, MEHa -7 ADAL v -2 1T
D7 A7 7 b DERSFHEC OV CHBICHH LT
BB

2. REBFE

gz o BT I > T B O R R, B2,
B3 1R Lo COHHEE, HEY OFEESEL
ThHRGEHEZED .

T o 0B RO MEd~ %0

@ 7A77AT VRS

B (TRT7FAN) K2 IEBHL, n-~Tx vl
COml TINBWARRE L, VRIS LG o b0/ H B

E-1 50 BHHRH-

BMTA7FNMF2 8

—n-~7% > 60ml
(99°C T304 Ml itk 1 e pid)

ool 3 (No.5°C)
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WEALT A2 5 N5 205
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PR OTHE
GREHE TR T &,
n-~7x vERHTIE
T % B

e, BRYLT—EKE, @wEsei No.5C ©

WAL IS, 200meDn-~T & YR L, IR & TR
W iris %o

WA 5 IR AEE S @, 105+:2°C DER(ZER)
VAR 30 M (EREmMEAT 5L, 7A7 72 AT VHR
L3h5) BEHSEE, BET 5,
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(@) CHMEL BB A NE 2en, FE30enD ®-1 #H K 2 7 &

Cu sy MEE s R /T EE, ERT A M T 275 | s | gk | v ] mivk
IF A (150~250 A v Ve, FERTEHE  lmpy %?Q% @ | ) |53 G| D)
) %160°C C3WHERILL, Thk, 754 1 17.38 6.09 45.22 | 29.30 | 97.99
(FrILHHO) nonT 5 v T, L TE | 2 127|  S81| 45| 30.85| .08
ik tro 4 1701 6.23| 44.62| 30.43| 98.29
—HREME T @R SHMITAS 50° g | 17.34 6.00| 45.09| 29.93 98.37
CORKEZEBEE, #7208 50°COEIME | spygpt{  40.45 | 0.31 | =£0.56 | 1,03 =0.76
5B L OCHET %, BiECEX Y T AN, 1 | DOEE
SO LI, W R~ b X DTS ROk a=0.05

5, ®-2 F UV P OERSE

FDH n-~T 5 ¥ 00mE T T ERE, n-~ ﬁﬁ‘zgj& SRR | BEER | vovr || R %
FE VBB E, SYEY 00mERTE g | nep | P A0 |80 | O
BhHy n-~Tx VEETILTHHME, & a 7.45 7.54 54.39 30. 62 99.75
eminoapnmemeLnien, e | b | RH a8 HEOER) A
VERTREED b LRACERELTHAE a 33.92 | 20.47 | 30.83| 14.78|  99.30
Bt 5, B e v 7 OBIEHAEICHE LA £ .41 2098 | nor| aooa| eoer

WBBEETCOWHDET A7 71 OB
&3 %,

© HEERES

BRRSOET 0, BEASVvEVHRLRDET
W L7l 2 FBERD &3 5%,

@ vo vy

DMLY T ARFFRICEE S R,
Trv, RVEVORDEODEEACIIBEI R
BT, ThEfB&esiodr, 2 £/ —180ns
VEVEOnE, A& —N 100nDIEFCHET I, Bl
TEEDE VY VED ET B,

T A7 7 AT VRS ERL MBS, HEERRS, v
O VEMEBE RO bR L, EER T\ 100
wlE~ 7 —CEETHRE I, 105=2°COEE
IR RCIERR /% ¥ CHAEAEITE 5,

BEASOFHE R, BRI VEHL

n- -~

3. HREBE

F—1 BEZLRERCOIT LIETH 5, 2HFAS
%, BRI V—FDT7AZ7 2L b THB, 2DFE—1 K
HHIKEE 5 % CHE LI EE X ) ORZELRLIS,

ZhE D, v VESRRTETFHEEL D OFRER,
#0.8 ZUT Lo Twd, ThbbSBERE T
LERLTWD EEZTELT 2y

SR, —RBIC AT Y EDVNZ N, ZHIE, T0D
WAEIRIT LA EBREERS TR it EE 2 bR,
T A 7 AT ETIRoTh, 7T ARTORAD
BEAYEWLDLEbI S,
RIF—WRUIEHRDT A7 7 4 b 6 fiHEYF—3

16

) 22 TDOVvY VYD, 100—(7 A7 7 o7 v+ 8f+3%
BE) B3, BUREREZ, T —x 04,

£-3 BBoT vy Pl
B
AlB|c|Dp| E
AR )
a 50 | 30 | 30 | 3
b 30
c 40
d 20 | 50 10
e 30 | 50 | 20 30
f 20 30
& #GH|100 [100 [100 [100 | 100

DTELERT VY FL, TORBLH D EE (cale)

L, SHrE (obs) DHEELIciERNE—4TH B, T
4 TDcalec kobs DX, BEALOHA, 11D
2% DEECH Y, F— 1 TONREOPFEEENS,
TR —2 TODNETDORENNE ool LITiE
s By

4, #F % ,
EELOBRETL-TWDT A7 7 A LRSS
BT, BEOBRY B LA 2T, SiFEOF
BEX VREEERDI, TAZ 747 v « §0F0 - HE
BT 0.5%, VO VAT, =LOBDATYF
BB ERKRLTEWEBbR%,

T ORERFILY , o oG LKL T,
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FRIEDFR A T v

oBURENRRIFTH B,
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LOBELWRI N, B L L CoFENZm F-4 iF{H (obs) LEHHEE (cale) Lo

5 LLTRIFTHBZ Ebhaole W 7A7 7 | | I, . ;
E¥ial 5 (%)
obs. 8.78] . 12.56 48.60 (79.18)*, 30.06
1. Traxler, R,N., and Schweyer, K. E., i cale. . 9.61 1300 - 49.90 27 49
Oil. Gas. J. 52 (19), 158 (1953) B
2. Hubbard, R.L., and Stanfield, K. E., obs, 14, 60 15.53 45.34] (24.10)*, 24.53%*
calc. 15. 35| 14. 99 46. 00 23. 66
Anal, Chem. 20, 460 (1948) o
3. ODonmnel}, G., o | obs, 20.75 16.71 39.20) (22.67)%, 23.34%%
Anal. Ghem. 23’ 894 (1951) calc. 21.73 15. 95| 41. 14 21.18
B Wizk, 5, % D
4 BT Emm45($5w<w&)mﬁ obs. 8.82l  16.85  46.04| (28.57>%, 28.20%
5. AHLET  #AiHEE 42, 480 (1963) calc. 9. 76 17.21 46. 95 26. 08
6. FHse—o AihEE 4, 850 (1961) iEH E ‘
: obs. 19. 33 20. 23 39.62| (20.65)*%, 20, 82%*
calc, 20. 49 19.450 39.33 20.73

GB) C OMIAWE ML 100%— (TA7 74T v+ fN+55
BR) WA TH %,

1% 1) ROEHOER

4FY) AT L600FEDOHEEL DD, Zhiklo7l
D4 %MD, D X D ISR LT B e
W, ¥REE1EROLICISERBLLEWHEOHK
BoLECELN, FEEROER EHHED LT
%5
EOR%A F ) ZAOHBRBOFIRTH 5o
(Asphalt Institute, News Letter, 13, No.3 1973)

TAYH - NLHIL OEBE AT
MIBEBBORBC L B &, B - Fet - BAHECKH
FTHAL T =4 DFTHITKRD L3 D C, 1973FILETFE
Il C\Wb,

Ay =4 ORE (10 FA)

F R 1970 1971 1972 1973
WITHE 1,304 1,228 1,162 1,288
B gt 1,078 L,070  LO42  1122 e
B % 9,18 10,019 ~ 9,826 10,179
& 3 11,568 12,317 12,030 12,589

. (Aspha;t Institute, News ~Letfer, 13, ﬁo. 1.(‘19773) ) GHM K 8D
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TR b, =BT A7 7 L+ DREEE S Z LTS L
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ZHRTIL LIRS L, WHEOTIROEE v R
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ThHb, ZORTHHER, HEERMIvE e~
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v bEied SHEs wonT, ERNAERLLIS &
B,
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hbiiEER L Shbhsb0Thb, ZDBE, K
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RTLDORERMOBM LTS SHEs ChB, ¥ =
DYITT A7 7 4 b DFREERLNB ENIC LT
ERLTEL -, M LM (Hh 28E) Lk,
DBV BB LN SETH D,

DLER~7 L CHE LR E A S Do E 5B UIE
OhDTH LB, RIX, ZoWHhil sS%2ER
HCBETH Db L5 TR L v, swns ok
BEZTHIS,

BN e vk v O — s\ TR b AR & 7 B O,
FHEEC KT 57y 7 0B &, HEREACKT 2= 2
~ by OEAITH B, ELT, HERBHEC L - TER
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WE, BRI 4, MEBAOHMGKLY I PCI Rk

ASPHALT



+% (@1 2D &EOMOERLL ETHIE, 46 D/
T\ BIE, RO XS e HFIBARNBKIL T %,

P/A:48/8 =E ccovevieennins TIPS (1)
5 o% P/A, Bekd/4 b ThbhX
c=Ees Ceatessestesinseatitsenrantasane (2

LETB, Thh7 e 70EAITCHB, T2 THEAEE

Edxv v 7 5RE WBEEERE, vv 78 Luvbh, &
WEEDWTRIE—ETH D icwd, BEEOIRMEE L
RET RS —~BUREEL o T05bIFTH %,
—FEEOEA X, BHROLITHLAEIF ook
DB bR, BRI IbIE, 0
NPHEDESHGBOBBL2oDT %, 2% DIREIN
BhH, LichinaT, AT HEHOKRE X THik%
ST 52 LI TE s FIOMTHLIE, K7 A

77 A b SEHSTE, BURBCE>TLE S D

Thbo LhL, KETAT7 74 FDORELBRNITE
W T T 5% COBMDOLL D HED vl Tihbb
BHEETH B, KEB<5L5K, WEOEHKST
3, SN EZOBEGEEOBRBRTELINBZDTH B,
B—2 2 WOFETIROBCEENR I TED,
THORXEEL, EHOWRE—EDS S(dyne) THF
CHoRDEERE L L 5o 2 MOTFATIE DR —
TEL, WEBANERELL o2 TTbvsTh
¥, LOWDOZTEDWEERKE V- L B, TOR
DLIEDWETBIDLNTEE ST BN D, TOHED
wtkis, BOX 5, SLFOBEAR b5 EFTH
Zi‘o

BRI WIS D 5120, LHOROEE v
(em/rec) (XEHIBICKRE /B2 LR —EDOERE
TEIEBT S CEERBEVD), Z DOME v &R
[ o g y(em) Tho o Fofl, TinbbRAMEREH D D
WROZELED(1/sec)ii— B BERE L 25, THHE
B, v viEESoATHEh, BMEYEL 5 L CEHR
B EinoThb,

D=0/  coreereerisiisnisniinin, (3) v
OB, BEEESION (TS E ey
WG IR B) % ¢ (dyne/em®) TH biri¥
Linh, WHROWEBONKR E T, ZORHERAED LT
DIBTEHML, RORXRTEEEPLIN S,
T =D erercerreritieniniiiiiiiiiiiitiiee, (5) -

CDOHBIEE 7 BB LEERTHB D TH Y, (5)
ATELEINBBEFEN =2~ b vOERAITH S, BT
SF ML, BRTHbb HHEEL= 2~ b Vil
BIRTH bR WIREILIE= 2 = P YA LR T
Wk,
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-2 5 % oW B
‘»f?ﬁ\i’i v L——v (cm/sec)“">’ ‘P {dyne)—>

o
wle 3
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[ AR,

RO X B A DERIE S VMR C R 2T B
ahiuat, b5 —E, BECHFIKET AT 7
FOBIC S E o TBREELTAL ) MDY V%
A CAECET L ThE, KETAZ 74 bEBBD
B (ZOHBHIEN RBERLTHBI1L, BRD
EX—EThHBERB LTI v, Ay yefidics®
KRB g, 7TA7 7 A el ZiEhicnE
Wiz kik, KOEEHEDIIKEL, 7TAZ 74 MO
FHEDNE W LEERT Do D& v kT ib O,
KETAZ 7 A CALTHDD, BRI IKOK;
Eg/hEe, 7AZ7 74 POMERREWC LR
%o Thbb, BHBEORBIIA LTS, KAFEL Il
R, TAZ 7 A PREREL D oic w5 EHHDOER
B L 52T, MEDLNRGEY, ThEhOMHEEELTH
BEE LD BBEOBWTD bbb d KIKBG)R
DREIERNDDHDTH B,

HE 7 OB, RO BT 52EEE—
7 5 v A®D PoiseuilleD % L D, poise (r]-37)'<) ThH
BhI¥NT5b, & 2T 1poise DHFEE LiX, FEHE lem
(y=1em) 2T OEEDE{LEM 1en/sec (v=1cm
mmf%%lﬁkﬁﬁﬁﬁ(D=%%1U%® DrE
i, BAEEIen? (A =1en?) M0 fFAT 57175, 1dyne
(P=1dyne) TH% X5 LBEEROBEL S, ( IH
DEIABOTE L HTUIDLL D TH D, BRTEE
Tekd & '

MmO A s (8)
Tk BHh 5 poise DR (dimension) % F~<5B LKRD
kol 5o

dyne g
Ten® (s ~emsec (D)

poise ™ 1/100 % centi-poise (v F HT7 X) L
50

poise=
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Z D poise TEE D b LICHEL W) D IR EE
(Absolute Viscosity) L\ bbb 0T, 20°C DK
DFEED, 1centi-poise K7cHZ LB THL & L
Vo

ZhicxL, #AELEEe (g/m®) Tholfl
BEHEE (v THRbT) LMY, C G SHKRTIL stokes
(A Y =27 R) NERBA LD,

stokes DRIGIL

__poise  cm?
stokes= Flemd —Tseg e (8)

Thy, HHHELRTL 1/100% centi-stokes &

o .
ShE AT A7 7 4 b OWEFED TIE, =120°C
140°C, 160°C, 180°CR BT 2EHES C G SHALT
BRLIThEie bitbs EE3RTWBH, ZHk7 A
754 OEHiEY stokes TERbHE LD & LA
LT3,

2T 7y 70BAE =2~ vOREED S —E
HRELTAL Y, @REGOREBEIE_THD L, HH
BACRAUHELTWAT Ehihhb,

¢ =Egeeon. (2) 7 =pD-eee(5) ‘

clé v LDOMIIIVI EFTHI{E—3ab DX
ﬁfglﬁﬁf%%ﬁi)ﬁj L, E*niizhZhoffxuxiRnL
T\Wdo 0 & r EANCIBH T 570, Bk, Hitk
Wth, ThZhBELLEITHD, € EDISN
X TRZENLEHTH D, TLTEBLIE & 74X
AN L BEREPLTEPMIL LIS L T5HEER
DIEPRBED X 578 DTHDH Do Tivbb—EDHN
D LT, ¥V IZRENKETIIKRE VI EBEE
DOE EIPENL IR, HE 7 BXKRETTREWEE
iR OETEEIT NG { Ie Do M2 iE, #Ha8
Phrotc k&, BOPMIVEEFRILY v 7RKIKE L,
Te e RIS  WIRETREIIR ES K E W Th B
LWz kiR B,

BbrxErobl (R-1), “HEArkFs7y 7
OB LM BT 5 = 2 — b v OEANEIEFE AL
HofedbDThY, HEBEIRMMAOY v 7 RCHYT5
bDTHbB: \dZ LRt b,

BB CPEER E LTy v 7 RIT L I b
LDTHb, THERBICT A7 70 + DX 5 kMR
HCIIRENERC b 2 LRSI T T s L &
B Lichlo CHEMB CHELYER TS X 9o
Tl D T kX, MRDC L BIFECEE L
THHH EBRbh B,
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R & v MEED
a) WHEEE b) KEMEFEED
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3. HEOEEE
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2L, HEVMI G LEEER L ERbh 50T,
ZZCRRENLBMEWEFELBN T L L )
v,

(1) SPAFAflksEESl (sliding plate microvisco-

‘meter)

IR T OB OBCERB IR & &, — 2 EE
L, —0i%k5l-oBR 2 X > TRc 2 viliy 52,
HELBEBOEEYWUEL CHELRD LS L7540
T, W TR{IHEDFER L0 E0RBRL TH 5
(BE—Do L7 o THIEOH BB LD ¥ ¥ 1F
2% TIXREBORE ILERLTENTH LM, 52
B O RUE TIXERR O F 213 10000, 10m) LT TH 5,
Z DD, BENELDTLETTS, BUR LT A
770 ORBREITFETH by ¥, VB HIEE
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REHEL BT EDTE B, FF=a— bV EEED)
DWECHFEFITH Do LL, HESROHEmR
L, WReEE: GRBORERE) BTz il s
BRIt bE VBRI CE LT, ZRPFERELT
BEINTWS, EkoBBHizon<=47rERAa R
—R—RBTA Y v R 2~ A B—FHIRD L X\

(2) [EMEREEE!

Zhik, ROZTEMGOMICEB 2 I 2 00ME F 7%
WHZEESE5 2 Lie kb, Rfhce v Es T
HEXHUETHLOTH S, b1 5 EPAREERH D
ZIROFPATIR CZE OB E ol X 3 7eb D TH B, =
DEOREEH CRDEARN L O, ABxEEXES
7=y b+ (Couette) BElDEEREEH TH S (H—5),

OB, NEEATY v I v 4y —T258Nh
Tub, V&, HMEE—ERECHERSES L, Ao
HEEROCOABOEHEL LS &35, Lal, A7
Vv 7 ORUIBHIND Bicd, RBORMEEREAS
Vv OB 1 5 00 Ao lMBE ¥ CULARER
HET 5 2 LR TE IRy Lichio T, EFIRMEIC -
ek X ONEOEEER (R 7Y v 7 ORTKAA) b
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—F, ABEEEORELNR L DIEA b — <~ Kt
Thho CHIZER—6 RT XL, BLIHIDOETRX
> THENEIRSE DS, b A —ERbiE, NG
DOEEEEEITABOMEC L » TR Ko e DB ko
T DB LicdioC, EEEE LT TSR KR
BENDEHTTH S,

PlEo 2 M- BAME X 3UEERTH B, 7TA7
> U MR CIERL R T b DL LTH—E%
MRS DTy 77 4 — A FHIES GBE BRI
EENRD) BB D, ThIZR—7 wiRT X 5ME (
FERER) HEEIE LD TH B, ZOBE, —F
HEOREYEL 5E— % — LHEEOMCEYL RS
Vv I RARTH B, LicdisT, R oEYS2
Y AAEILE— & — E—BIIEECE T, bLAE,
Fiebhb, A7V v 7O URI L B LIRS
DY BHIMBERTRShTCERETS L5735, 20k
Thf CRETIERBOME LA S L\ 5 [RECH
Do TOREITE D o IR C, EiEE
ELABAEL5z Lk ), BREOHELHET %
ZENRTELDT, 7A7 74 VEARTIRE LA LD
ZEHTCibhT\WB L 5 ThH D,

(3) MIEEIRTEST
L BAEKET AT 7 A P OFITHRBE LI X DT, W
DENFIHEC L o TR D, Licht - CEEDTER
PEIEZNWET B L L oT, HRINELHETSHZ
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NTB Fv /s v-== v 7 K (Connon-Man-
ning Vacuum Viscometer) # iM% Lo
Z)o

B—8 TEIRBLHE I DADK T CAR D JKITEI
THIEER OKERES0enEE) ol ¥, Ar7 kbl
Bo THELET LENOMIIEENENEC B0, R
BIP LN 2 F o T, BEEBHEASCHE
Ty ERXCHD S DR E TRBASEE T B t (B)
AP BIETTH B BEBBUIMEES O 4 X (11
EHD) RIGLTEDTHY (FE—D), WHERHHEEq
(poise) HRDOA THRBILERKD BRI B,

=Kt e, (9)

BHt 25 % VA L UECKE REENA LD,
ORI/ 2 X S04 14 X BEET B LTl o Tl
o TeRERBRrR O HEIR135+5.5°C TH B,

(4) VEHAREE R

Z OB OREF O FE L EHEI L F U ciie ey Rt
DT AR MR IE L CHEERD L 5 LT 50T
BHho LichoT, BHIEHMERLRICARSR DS
BLBH, BTz THc: ) BIFniz, bRE
DT A7 74 AIEERCHENEE: LTBAIKT
WHBDIE, OO AR b7 e — AR BT
D5

HoRE
25
(4L 2 mm)
I Hﬁ 22
™\
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3
b 51 &
&
C
B
REEE
EMEA ‘if
w

[1-8 Canon Manning &z
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-2 BAEMRK K

B-9 A ALb7e—AKiEs}

FRAR

a
éggg% 2

DB, FTE—9 THEFO LME i
L, RBREE ¥ /2o MEDRBEE /s » o b,
2L 7% ERERBL I LAy, S8z, R
BHpi60em® i Uic & X BT HEMAARTH D, =0
7RI D, ZOBRCRBNRS ¥ COM AR
THtro EBEZOMEBE Y S s Tl HEL 7 r—
NELTHY, BEEOCEEY D b T L LT3,

fo & 20, WHEEI108R 518102 4 KL b7 r—
NELTHEHTThHB, Lo, ThECEIKEL 4
A b7 e = ABOBOBRIES  ERIhTniEh
MPoTED, TAZ 74 MIEEMTIRO X 5 /B

RHERER LT B,
BIREE (€ vF A= 27 R)=2. 22X (A EL 7
B JLJE)  erereereniieiiiiie. 10

COWEHEIEFCMECHE VBEILE LW
», bBETHAL fbhTn52, Thtide, g
BRI VBEENAD, TAZ 7L+ DFBENREMNL
BROKBIC IR TV B D, KENEE S BRFO
DERDHD L OCBbh b,

ASPHALT

ES M EGRE K
| WE#HE (BT -X)
# = B~C]C~D
4 0.002 0. 0006 0. 036 to 0.8
5 0.006/ ©.002 0.12 to 2.4 |
6 0.02 | 0.006 0.36 to 8
7 0.06 | 0.02 1.2 to 24
8 0.2 | 0.06 3.6 to 80
9 0.6 | 0.2 12 to 240
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