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Modern Methods for Flood and Erosion Control

Asphalt Inst tute Information Series No. 87
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3 (Thbt, 7TR7Z2 VL EDHFDT7T A7 5 LTV ER
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3 3Pk (resistance to hardening) MR75< 7t 3,

I3V ENS, FRZ AL 4 vy —IZERD
ZERDND XD NEDT 4 FOWBITOWTH
RCADDLEURILZET (ThbbERE FH oM
B, #RTESENTHTHL2EZZLETOFETHD
N F3FTBERAL v~ LIRS DO RET
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FR7 2 L FOREOENTHDBE, HHEIIEIIZNY
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DY GIANETLB)
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e) 7 A7y A NI AHAED I WEM—&
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CHEH IR, 1o, FHMTT AT 2 b+ 54 v & —IZ
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Wro< 5T, FEL, 3N TEHIR D,
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T RN DB A B EE ST N (Eow)s 1
HUlends (BT 5), —F, WEIHNEE
3, EEIRETY, 75y 7LV, LaL, B
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BEndrh s,

G.M. Dormon, A.W. Jarman (Shell International
Petroleum Co. and Shell-Mex and British, Petroleum
Co.) 1, Z ORI OWT BlkS BICERERL T
%, (Journal of Applied Chemistry, Dec. 1958) §#k
BoOBRTEHRTERVR, BRTRERD & 3107k
%o (BHOF UL IROFLNE, BEVWZLET)

9, BERNLVEL, ltfﬂﬁ%ﬁl"ﬂﬁir)mm%
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D *ﬁﬁéi}f‘n'lfh WZOWTEZLDZNE TH D, BE
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1) 727 » 0t 25HT 5 bu——%ﬁmﬁ(%
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%, _
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DPAHEBRIERD, WHELSLOFREZATVD I E
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Dormon, Jarmanit, 3 LW Oo0HBRYT- T7F
A7 70 P OBBRTECHEIIOWTHAN TN D, T
bHb—oi3~v4 78t Rax—F— (Microviscometer)
J; 24 7ars RFF x—F— (Microelastometer) T

o WHi, ZOZOOEBMRM -, NMEES &
‘D%TFEI\ D b IR IIREE, T b ERSETIEY 5
X IIREDOT X7 » U F OWEE AN TN D,
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$t A E

LB A AL 25°Cn Y v 7, 100gnEROH,
R 5 B TIT5. 2L (EBEREILSTAENK
Gizk ZiE, 69/80, 80/100 ... L3RI H TIED
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L7gn i, 25° CRAN O BETCHOEBRERNS 7 X7 » 1
FOWENH D, Thbh b oD R S 2 EETOHA
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B o BRI S . BOEM 2 EICHD HELE LT,
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1 v 7 v 7 X (Penetration Index) DY X7 2085 3,
BlREOEREL T, ZOXF ML=V aV AV Fy
72 P DIZ2WT, WAWSDOERLH BN, BE
HER ORI G OET, fihh, »0, HIREES K
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Thdo IDLIRTA7 7 N F e fERNAINE
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L
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S oRBuE, —BitL ot o v—iERE LT Tk
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WAL (°C) | 45 | 46.2 49 | 40 | 46

™~

76 91

i (eml0°C) | 75 | 150 | 148 | 62 | 58

TOET, BEENEVCEVEEERL TS, L
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HREEOT X7 7 JL MEKkE

U.S. A. Federal Specifications for

L

Asphalt: (for use in) Road and Pavement Construction

(Date of Specification: Nov. 1943)
200—800150—200120—150100—120) 85100 70—85 6070 | 5060 | 4050
Penetration Grade - Designation _ I ‘
Euli AP—0 _ AP—1 _ AP—2 | AP—3| AP—4 | AP—5 | AP—6 | AP—7
o . Units Method _ | _ _ _ _ ]
General Requirements The asphalt shall be homogeneous, free from water and shall not
1 | Specific Gravity . foam when heated to 175°C (347°F)
25/25°C (T7]77°F) Fed.209.0 — — — — —] — — urw —
2 | Flash Pt. C.0.C. min. °C Fed.217.01 175 175 175 175 175 175 175 Hﬂm_n 175
2 | Flash Pt. C.0.C. min. °F Fed.217.0 (347)  (347) (34D (B47) (4T (%4T) (347) nwgvh (347)
3 | softening Pt. R&B °C Fed.216.0 32-52) 35-55 © 35-55| 35-B5 40-60, 40-60] 40-60 40-60. 45-64
3 | Softening Pt. R&B °F | Fed.216.0 (90— | (9= | (95~ | (95— | (104- | (104 | (104-| (104~ | (113~
126) st‘ 131) 131) 140) 140) 140), 140) 149)
4 | Penetration at 25°C 0.1mm| Fed.214.01 200-200, 150-200, 120-150| 100-120 85-100| 70-85 = 60-70, 50-60| 40-50
5 | Ductility at 25°C min. cm | Fed.215.0 — l,_ —] — — 40 40 40 40
6 | Loss on Heating max. 9% wt | Fed.219.0 1 H__ 1 1 1 1 1 1 1
6a| Penetration of Residue | 9§ of | Fed.214.01 60 60, 60 60, 60 60 60 60 60
min. orig _
7 | Solubility in CS, min. % wt | Fed.210.0 99.5 99.5 99.5 99.5 99.5 99.5 99.5 99.5 99.5
7a| Organic matter % wt | Fed.210.0 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
irsoluble max.
7b| Organic matter or ash % wt | Fed.226.0 — ]h — —] — — — — —
Method of testing; according te SS-R-406C, which are Embmo& to ASTM and AASHO methods.
Ref.: S.S.A. 706b Federal Standard Stock Catalog, Section IV (Parts)
pl 4+2.1 +1.3 0.3 —0.5 +0.45 —0.1 —0.55 —1 —0.4

ASPHALT
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i
m Austrian Government Specifications for Asphaltic Bitumen
= (Date of Specification: Nov. 1951) &
=2 .
—M Grade B300 | B200 | B120 | B85 W B65 B55 B45 B35 B25 | B1b
__,M Unit | pethodl) 7 N |
m 1 Penetration at 25°C 0.1mm| 7(ASTM) | 220-320; 150-220, 100-150 70-100| 60-70 mo;moV 40-50; 30-40[ 20-30, 10-20
% 2 Seftening Pt R&B °C | 4(ASTM) 33-41) 8645 40-48 45-54 4856 50-58 5260 55-64 59-69| 65-75
ﬂH_ 3 Breaking Pt Frass max.| °CD | 6(DIN) -20 -15 -12 -10 -8 -7 -6 —4 -2 -3
! 4 Solubility in CS, min. 9% wt | 10(DIN) 98.7 93.7 98.7 98.7 98.7 98.7 98.7 98.7 98.7 98.7
5 Ductility at 25°C min. cm | 8(ASTM) — 100 100 100 100 80 50 40 25 5
5 " 15°C min. cm | 8(ASTM) 100 — — — — — — — — —
| ,
6a Loss on Heating max. | % wt | 12(ASTM) 1.0 0.7 o.mi 0.5 0.2 0.2 0.2 0.2 0.2 0.1
1 Drop in Pen. at 25°C 0.1mm| 7(ASTM) 25 20 20 20 20 20 20 20 20 20
max.
7 Specific Gravity at 2(ASTM)
25°C must be indicated
! 8 Pparaffin wax (chrystal- | % wt 111(old DIN) may be required in case of considerable divergence from specified
line) analyses data.
w Fer short analyses the methods 1-4 must be used.
1) For Asphaltic Bitumens from Austrian crudes the following max. limits of the Breaking Pt. are allowed:
‘ o
—15 —12 —10 —8 —6 —5 —4 —2 0 5 S
" g
uL.J 1) Methods of testing: According to ¢“Omorm B3640 July 1953; these methods are similar to the ASTM and DIN ™
X methods. %
i - >
* p.1 +0.1 —-0.2 —0.4 +0.1 0 0 0 +0.1 +0.3 +0,3
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HREEOT A7 7 U MEKE

Swiss Government Specifications for Asphaltic Bitumen e
|
(Date of Specification: 1950) m
Grade B B B B B B B 5
| 260/320 | 180/220 | 120/150 | 80/100 60/70 40/50 20/30 <
A Main Specifications _ * ‘
1. General Requirements Unit | Method Homogenous and free from water
2. Penetration at 25°C 0.1mm| D.I.N.U3 260-320 180-220| 120-150 80-100 60-70 40-50 20-30
3. Softening Pt. R&B °C | 33-39 37-43| 4048 44-53 47-56 51-61 55-69
4. Penetration Index (Calc.) (Shell) —1to —1to —1 te -1 Sf —1to —1to —1to
: ﬂ +0.7 +0.7 +0.7 | +0.7 +0.7 +0.7 +0.7
5. a) Ductility at 15°C cm 1004- e [7 — — — —
b) « 25°C cm . 100+ 100+ 100+ 100+ 60+ 25+
6. Selubility in CCl14 % wt 99.5+ 99.54+  99.5+ 99.5+ 99.5-+ 99.5-- 99.5-+
7. a) Loess on heating % wt | D.LN.U11 2.5— 2.0— 1.5— 1.5— 1.0— 1.0— 0.5—
b) u 5 wt | ASTM D6 1.0— 0.5— 0.5— 0.5— 0.2— 0.2— 0.2—
8. a) Pen. after L.O.H. % of 2 D.LN.U3 40+ 45+ 50+ 55+ 60+ 65+ 75+
b) " % of 2 ASTM D5 70+ 75+ 80+ 80+ 90+ 80-+ 80+
| , | i
B Additional Specifications | | ,
9. Specific gravity at 25°C 1.00te| 1.00te | 1.00to | 1.01 to| 1.0l to| 1.02 to | 1.03 to
1.04 1.04 1.04 1.05 1.05 1.06 1.07
10. Breaking Pt. Fraass °C -20- -18- -15- -12- -10- -8~ -3~
666 |
- Ref.: Normen Blatt S.N.V. (Schweizerischer Normen Verein) 71110, Dec. 1950.
Method of testing: According to S.V.M.T. (Schweiz. Verband fiir die Materialpriifung der Technik) <
N
P. L 0. 0. —0.1 —0.05 —0.2 0 —0.1




% French Government Specifications for Asphaltic Bitumen . _

. . Te)

R (Date of specification: July 1956) «

2

N~ 5

N Grade 180,220 | 100/120 | 80/100 60/70 40/50 20/30

14

™~

m_ Unit Method

& .

H Specific Gravity 25°C ASTM D70-71| 1.00-1.07) 1.00-1.07| 1.00-1.1 | 1.00-1.1 .H.oolH.H 1 1.00-1.1
Softening Pt. R&B °C ASTM D36 3443 39-48 41-51 43-56 | 47-60 | 52-65
Penetration at. 25°C 0.1mm >.mHZ D5 180-220 | 100-120 80-100 60-70 40-50 20-30
Loss on heating 9% wt ASTM D6 A 2 (2 (2 (1 (1 (1
Penetration of residue after TLOH % of ASTM D6 ) 70 ) 70 ) 70 ) 70 ) 70 ) 70

orig
Flash Pt. C.0.C. °C ASTM D92 ) 230 ) 230 ) 230 ) 230 ) 250 ) 250
Ductility at 25°C cm ASTM D113 ) 100 ) 100 ) 100 ) 80 ) 60 ) 25
Solubility in CS2 % wt | ASTM D4 )99.5| )99.5| )99.5 )99.5| )9.5 )99.5
Peraffin 9% wt | L.C.P.C. ( 4.5 ( 4.5 ) 4.5 (45 | (45 (45 4
o

K Z
Ref. Circulaire du ministre des Travaux Publics, des Transport et du Tourisme, No. 63 du 31 Juillet 1956 N

AN : o .

n (Letter Ne. 1518 from Mr. Charon to Mr. Fitzgerald of 16. 10. 1956, AP 56/790: of 27. 11. 1956) m

>

N P. L —0.7 —1 —0.8 —0.7 —0.6 -0.7
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South African Government Specifications for Bituminous

Cements Huwovmﬁom from Asphaltic Bitumen

(Date of Specification: 1951)

HREEOT A7 7 L MRS

Grade wmoo\woofmg% 120/150 | 100,120 | %\Si 60/70 | 40/50
Units Method h |
Specific Gravity at 25°C (77°F)min SABS 9.2 100 1.00 1.0 1.00 1.00 1.00,  1.00
Penetration at 25°C (77°F) 0.1mm | SABS 9.1(IP) moouwooM 150-200; 120-150, 100-120, 80-100, 60-70 | 40-50
Softening Pt. Ww&w °C SABS 9.6(ASTM) mo!gw‘ 31-44 35-43 35-46, 38-49 45-55 « 44-58
Softening Pt. R&B °F SABS 9.6(ASTM) qwnuoou 88-1117 95-109; 95-115 Hoonwmo 111-181 111-136
Ductility at 15.5°C (60°F) min. cm SABS 9.5(ASTM) 100 — — — — — —
Ductility at 25°C (77°F) min. 9% wt| SABS 9.7(ASTM) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Pen. of Residue after L.O.H. min. % owmm SABS 9.1(IP) 65 65 65 65 65 75 75
Solubility in CS; min. 9% wt| SABS m.wm>m§<$ 99.5,  99.5, 99.5 @@.mi 99.5|  99.5  99.5
Solubility in CCls min. 9 wt| ASBS 9.4(ASTM) 99.0,  99.0, 99.0| 99-0, 99.0f 99.0, 99.0
Spot testD (if specified)
With standard Zﬁ&a&m Solvent SABS 9.17(AASHO) | neg. neg. neg. neg. neg. neg. neg.
Naphtha-Xylene Solvent SABS 9.17(AASHO) | neg. neg. neg. neg. neg. neg. neg.
Heptance-Xylene Solvent | SABS 9.17(AASHO) neg. neg. | .neg. neg. neg. neg. neg.
1) The use of the Spot test is oﬁﬁobm,:. If specified the consumer shall indicate whether the standard naphtha
solvent, the naphtha xylene solvent or the heptane xylene solvent will be used in determining compliance
with the requirements and also, in the case of xylene solvent, the percentage xylene to be used.
Methods of testing: Accerding to S.A.B.S. 306/309-1951; Local test methods are technically equivalent to IP
ASTM and AASHO methods.
Ref.: Standard Specification for Bituminous Road Binders of the South African Bureau of Standard: S.A.B.S. 1951
P.1 -1.8 -1 -2 -2 -1.9 =005 1.2
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Australian Standard Specifications for Residual Bitumens

Specified by the Standard Ass’n of Australia

(Date of Specification: 1956)
R45 R55 R65 R90 R200
40/50 50-60 60-70 80-100 175-225

Min. | Max | Min. | Max | Min. | Max | Min. | Max | Min. | Max

The material shall be hemogeneous. It shall centain no
mineral matter other than that naturally present.

Test General Requirements Unit | Method Hw M.Wm_w not foam when heated te a temperature of 175°C
(B47°F).
No The formation of a thin layer of bubbles shall not be
: regarded as foaming.
1.| Specific gravity . B(ASTM) o.@@“ — 099 — | 0.99 — o.@mﬁ — o.wﬂm —
2.| Flash point °C (°F) °C(°F) C(P) 245(473)— | 230(446)— | 225(487)— . |220(428)— 205(401)—
" 3. Softening point R&B °C (°F) v | D(ASTM) | 44(111) 43(109) 42(108) 40(104) 33(91)
; . . 60(140)  58(136) 55(181) 51(124) 46(115)
4. Penetration at 25°c 0.1mm | E(IP) 40 .| 50 50 60 60 70 80 | 100 |175 | 225
5.| Penetration at 15°C 0.1mm | E(IP) 25 — 25 — 25 — 25 — 25 —_
as 9% of Pen. at 25°C ‘
6., Ductility at-4°C cm | F(IP) 2 | — 2 — 3| — 5 | — | 10 | —
7.! Ductility at 15°C cm F(IP) — — —_ — — — — —. 75 —
8.| Ductility at 25°C cm | F(IP) | — | B — | B = B = — | —
9a) Loss on heating , 9% wt | G(ASTM) | — 1 — 1 | — 1 — 1 — 2
9b Penetration of Residue at 25°C - :
as mo\m m_h. original penetration 0.1mm | E(ASTM) | 60 — 60 — | 60 — 60 e 60 —
10.| Solubility in CSz 9% wt | H(IP) 99.5] — 99.5 — 99.5 — 99.5 — 99.5 —
11.! Solubility ‘in CC1, as 9 of ‘9% wt | J(ASTM) 99.0, — | 99.0, — 99.00 — 99.0 — 99.0/ —
solubility in CSp
%* Note: The maximum and minimum values obtained for the softening point of any let which it knewn to be from a-

single batch or run of the producer shall not differ by more than 8°C (14°F)
Methods of testing: Local test methods are technically equivally to the ASTM or [P methods.

\.

P. L

<3.2 +1.5 =3.1 +1.1

@

-3 +0.9 -3.1 41 —4.1 +3

27

VOL. 2, No. 9




HREEOT X7 7 I MEEE

Swedish Government Specification for Asphaltic Bitumen, Road Building

(Date of Specification: 1953)
Grade A% | A1I5 | AI120 | A1%5 | A180 | A135 | A140
. Unit Methed 1)
1. E.V.T. 500c.s. °C Bl 95 115 120 125 130 135 140
2. Softening Point R&B °C IP 58 18-22 32-35 35-39 39-42 42-46 46-49 49-53
3. Breaking Pt. max °C IP 80 =27 20 -18 -15 =12 -10 -8
4. Ductility at 25°C min cm IP 32 - - - 100 100 100 100
5. " at 10°C min cm 100 100 100 100 50 12 6
6. Gravity at 25°C min g/ml IP 59 0.98 0.99 0.99 1.00 1.00 1.00 1.00
7. Ash max 9% wt IP 4 0.5 0.5 0.5 0.5 0.5 0.5 0.5
8. Solubility in CSz min 9 wt IP 47 99.0 99.0 99.0 99.0 99.0 99.0 99.0
9. Praraffin . max % wt | BZ(DIN Ul0O) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
10. Loss on heating 5hr to
. 163°C 9% wt | B3(DIN U10) 7.0 2.5 2.5 2.0 2.0 1.5 1.0
11. to 115°C 9 wt 2.5 - - - - - -
12. Increase of Seft. Pt R&B M
after heating °C I IP 58 20 10 10 10 10 10 M 10
acc. to 10 max o - P
C 10 - - - - ,
13. ” 11 max
14. Breaking Pt. after heating °C’ IIP 80 - 15 13 -10 -9 -8 -6
acc. to 10 max °oC 20 o
15. ” 11 max
16. Ductility after heating ‘cm P - - - 50 50 50 50
acc. to 10 at 25°C min -
17. v at 10°C min cm — 45 35 25
Note: For comparison with older spec. The
approximate penetration is indicated at 300 300 230 170 120 85 60
25°C in 0.1mm

1) Method of testing: Standardiscrade Provningamededer for material till vagbelaggnigar anvanda vid States vaginstitut.

Jan. 1954. Local methods are [P methods are technical equivelentto Shell and DIN 1995 (1941)

. method. ,
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Norsk Specification for Bitumen Gravle Concrete and Surface Treatment

>.

(Date of Specification: mewv\ 2
Specification for Asphaltic Bitumens’ |
Grade A250 A180/210 | A100/150 | A70/100 A50/70
Unit MethodD
1.  Penetration at 25°C 0.1mm 250 180-210 100-150 70-100 50-70
2. Softening point R&B °C 27-37 37-44 42-48 45-52 48-58
3. Breaking Pt Fraass °C -20 -15 -12 -10 -8
4. Ductility at 25°C min cm - 100+ | 100+ 100+ 100+
5. at 10°C min cm 100+ 100+ 50+ 12+ 6+
6. Specific gravity at 25°C min 0.98 1.0+ 1.0+ 1.0+ 1.0+
7. Ash content max 9% wt 0.5~ 0.5- 0.5- 0.5- 0.5~
8. -Solubility in CS, min 9% wt 99.0 99.0+ 99.0+ 99.0+ 99.0+
9. Para’fin - wa % wt 2.0- 2.0- 2.0- 2.0- 2.0-
10. Loss en heating  max 9% wt D.ILN. Ull 2.5 2.0 2.0 1.5 - 1.0
11. Drop in Penetrarion max DIN U3 60- 60— 60— 60— ‘ 60-
12. Increase Soft. Pt R&B max °C DIN U4 10~ 10~ 10- 10— 10~
Hw. Breaking Pt Fraass after L.0.H. °C DIN U6 -15 |H.o -9 -8 -6
Max , v ’ o
14. Ductility after L.O:H. 25°C min. cm DIN U7 - 50+ 50+ 50+ 504+ 3
15. Ductility after L.0.H. 15°C min. cm DIN U7 45+ 25 + - - - M
1) Test methods not specified are probably according to D.L.N. m
P. L -3.5 +0.1 0 —0.2 0 =
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D.I.N. 1955, March 1954)

D.I.N. Specification for Binders in Road Building ‘(Date of Specification: Mar. 1954) ‘
Grade ‘ B300 | B200 | B& | B65 B4 | BB | BIS 3
. . A Units Methods DH..
- 1. Penetration at 25°C : 0.1mm D.IN. U3 250-320, 160-210, 70-100, 50-70 | 35-50 | 20-30 | 10-20 W
2. Softening Pt. R&B HW ; °C D.ILN. U4 27-37 | 87-44 44-49 | 49-54 | 54-59 | 56-67 | 67-72 <
3. memme Pt. Fraess Max °C D.ILN. U6 -20 -15 -10 -6 -6 -2 +3
4. Ash 3) Max 9% wt D.L.N. U8 0.5 0.5 0.5 0.5 0.5 0.5 0.5
5. Fm&ﬂ&? Minus Max 9% wt D.L.N. U9 0.5 0.5 0.5 0.5 0.5 0.5 0.5
as
6. Ductility at 15°C ~ Min : cm D.IN. U7 100 | — — — — — —
7. " at 25°C Min cm D.ILN. U7 —_ 100 100 100 40 15 5
7. Paraffin Wax . Max 9% wt D.ILN. U10 2.0 2.0 2.0 2.0 2.0 2.0 2.0
25/25°C ,
8. Specific Gravity Max D.L.N. T2 0.99 1.0 1.0 1.0 1.0 1.0 1.0
9. Less on Heating Max 9% wt D.L.N. U1l 2.5 2.0 1.5 1.0 1.0 1.0 1.0
Properties after L.O.H v
10. Increase Soft Pt. R&B Max. °C D.IN. U4 10 10 10 10 10 3 6
11. Breaking Pt Fraass Max °C D.LN. U6 -15 -10 -8 -6 -5 +0 +5
12. Drop in Penetration Max % D.L.N. U3 60 60 60 60 60 50 | 40
13. Ductility at 15°C ~ Min cm D.ILN. U7 50 — — — 15 — —
: at 25°C Min cm D.LN. U7 _ 50 50 50 — 5 2
1) Correspond to Soft Pt. NIS °C Us 30-35 24-30 1624 35-40 4045 45-53 53-58
2) For Asphalt Bitumens from German crudes the following maximum limits are allowed :
Before loss on Heating max. —17 —13 —10 —8 -5 +0 +5
After loss en Heating Max. —15 —10 —8 —5 —3 +3 +7
3) Asphaltic Bitumen with a higher ash content can be offered if special attention is drawn to this point.
4) For short analyses the methods 14 must be used.
Method of testing: According to Forschungsgcsellschaft fuf das Strosseowesen F.V. (Vorschleg fir die Zm&mmm::m o
. 3]

—0.5
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Greek Goverment Specification for Asphaltic Bitumens

(Date of Specification :

1953)

Grade 150,200 80,100 A 30/40 20/30 10/20
Unite Methods _
General Requirements . It shall be uniform free from water and shall not form
. when heated to 175°C.
Flash pPt. C.0.C. min. °C AASHO T48 175 175 175 175 175
Penetration at 25°C 0.1mm AASHO T49 180-200 80-100 30-40 20-30 10-20
Softening pt. R & B °C AASHO T53 3743 45-52 55-64! 59-69 65-75
Ductility at 25°C cm AASHO T51 100, 100 50 30 5
Solubility in CS, . © min. 9% wt AASHO T44 99.5 99.5 99.5 99.5 99.5
AshD v, . max. 9% wt AASHO Ti11 0.5 0.5 0.5 0.5 0.5
Loss on Heating = max. 9% wt AASHO T47 2 1 1 1 1
Penetration after L.O.H. 9 of orig | AASHO T49 70 70 75| 75 75
Paraffin ) ~ max. 9% wt D.I.N.U 10 2 2 2 2 2
Temperature of application o
for Spraying (6] 135-177| 135-177 135-177 135-177 mekw.wm
Temporature of Application °C 169 1516 18506 316 15968
1) Bitumen for road purposes with a E.mw@ ash content is acceptable on special occasions.
Ref. : Greek Standard Specification No. 57 Bituminous Paving Materials 1953.
p. 1 —0.25 0 +0.1 +0.3 +0.3
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- _Requirements for Asphalt Cement for Use in Pavement (A.S.T.M.)

(Date of Specification: 1958)
| | 4050 | 5060 | 60-70 | 70-85 Amm-éo 100-120 :No 150 Tm?moo 200-300
Penetration Grade |
-EE ijgﬁ Max gigmxgzu me_g_b me“Z.B Max ;\b n gmxth MaxMinMax
Penetration at 77F, 100g, 5 sec. 40 50 mo4 60| 60] 70| 70/ 85/ 85| 100 100 Hmoi 120, 150 Hmo_ Noo‘ moo‘ 300
Flash pt., deg Fahr (cleveland open cup) : ,

WoﬁonEb Asphalt Cement 450 —| 450, —| 450, —| 450, —| 450| —| 450, — 495 — 425 ' 350 —
Filled or native asphalt cement 350, — 850, — 350| — 350 — 350| —| 350, —' 350, —! 350 —! 350 —
Ductility at 77F, bcm, per min. cma 1000 — 1000 —| 100, — 100, — 100, — 100 — 100 — — — 1 __
Less on heating, 325F, 5hr, per cent — 1.0 — 1.0 —1.0 — 1.0 — 1.0 — 1.00 — 1.0, — 1.0/ — 1.0
Penetration ‘of residue from less on heatingtest, .

at 77F, 100g, 5sec. as compared to penetration 7| — 75 -—| 75 — 75 — 75 — 75 — 75 — 75 — 75 __

before heating. per cent
Solubility in carben tretrachloride, per cent 9.00 —99.0 —99.00 —99.00 —99.0f —99.0 —99.0 —99.00 —99.0, —
Filled or native asphalt cement 69.075.070.077.071.078.073. o,.B 074.080.075.081.076.083.077.084.078.086. 0

|

{
Ash, per cent: Petroleum asphalt cement — 1.00 — 1.00 — 1.0 N — 1.0, — 1.0 — 1.00 — 1.0] — 1.0
Filled or native asphalt cement ww.o_wm.ofwo.o,wq .o_Hw.onm.on 025. o_HN .o_mg.o_Hm.oiww.Sm.o_ww.O;K.oiwu.o_um.o_mo.o

a) If ductility of filled er native asphalt cement as received is less than 100cm, the msom:ﬁw shall be run on the

extracted bitumen centaining not to mxo.mmm 5.09 ash.

ASPHALT
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A.A. SH. O. Specifications for Asphalt Cement

(Date of Specification :

Penetration

Noo,

150/ ,HNO\

150

100/ |

wwo_

85,100

70/85

60,70

50/60

40/50

80/40

General Requirements

The asphalt cement shall be homogeneous, free from
‘water and shall not foam when heated to a temper-
ature of 175°C.

| Units Method A
Selubility in CS, min 9% wt AASHO T44 99.5 99.5 99.5 99.5/ 99.5 99.5 99.5 99.5 99.5
Selubility in CC1, min 9% wt AASHO T45 99.0 99.0; 99.0; 99.0; 99.0; 99.0 99. o_ 99. o_ 99.0
Ductility min cm AASHO T51 100, 100;. 100, 100, 100, 100 _ 100, 100
Flash pt C.0.C. min °F AASHO T48 347) 347 347 347 347 347 347 * 347 347
Flash pt C.0.C. min °CDh calculated 175 175 175 175 175 175 175 175 175
Loss on heating max 9% wt AASHO T47 1.00 1.0 1.0 1.0 1.0 1.0 1.0 H.ov 1.0
Penetration of Residue after 9% of AASHO T49 65 65 65 75 7 75 75 75 75
L.O.H. min orig.
Spot test (if specified)
With Standard Naphtha Solvent neg. | neg.  neg. | neg. | neg. | neg. | neg. | neg. | neg.
Naphtha Xylene Selvent AASHO Ti102 neg. | neg. | neg. | neg. | neg. | neg. | neg. bw,m. neg.
Heptane Xylene Solvent | neg. | neg. | neg. .Smm. neg. | neg. | neg. | neg. , neg.

Note: The use of the spot test is optinal. If specified the engineer shall indicate whether the Standard Naphtha Solvent,

the mew&pm Xylene Solvent, or the Heptane Xylene Solvenet will be used in determing Xylene to be used.

1) These figures are not specified,

L
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Belgian Government Specifications for Asphaltic Bitumen

(Date of Specification : 1956)

%HHMMM Nmowwmo Hmowwmo mo\,ow_oo mowwo m.ow% Aommo

. Unit Method : ,
Specific Gravity 25/25°C — | ASTM D70 1.000-1.030; 1.000-1.040, 1.010-1.050, 1.020-1.060, 1.020-1.060, 1.020-1.060
Softening Point R&B °C | ASTM D36 321/,-374/, 37-43 44-53  471/,-561/, 49-581/, 501/,61
Penetration at 25°C 0.1mm | ASTM D 5 280/350 180/220 80/100 60/70 50/60 40/50
Penetration after stabilisation | 6 9L | ASTM D5 ~ min8 min8 min8 min8 min8  min
Penetration [ndexs3 -1/+0.7,  -1/+0.7, —-1/+0.7, —1/+0.7 —-1/+0.7 —1/4+0.7
Uzo&:@ at 25°C cm | ASTM D113 min 100 min 100 min 100 min 100 min 100 min 100
Breaking Point Fraass °C DINU 6 min —20] min —18 min —12 BS —10 min —9 min —8
Loss on heating? % wt | ASTM D-6 max 1.00 max 0.5 max 0.5, max 0.2 max 0.2 max 0.2
Wmﬂw?maon of residue after LCH.| % mwm g ASTM D 5| min 70 min 75 min 80 min 80 min 80 min 80
Selubility in ccl4 % wt |ASTM D165 min 99.5 min 99.5| min 99.5| min 99.5] min 99.5| min 99.5
m@oﬁv test | — negatief negatief negatief negatief negatief negatief
Note 1: Penetration after storage of the penetration tin for 8 days at 25°C I 1°C

2: For residues having penetrations greater than 110 the contents of 2 tins are combined in a low penetration tin,

for residues having penetrations greater than 200 the contents of 3 tins are combined in a high penetration tin.

P.I. is calculated from the formula

log 800—log pen. _ 20—FI
Soft Pt R2.8°C—25 =~ 10+PI x1/50
P. 1 —0.1 0 —0.2

—0.1

0.2
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Indian Standard Specification for Residual Bitumen Requirements for Residual Bitumen.

(Date of Specification: 1950)

SL.

NO. Characteristics Limits for Grades
R
® @ 25
20/30
General Reguirements Unite MethodsThe material shall be homogeneous and shall not feam when heated to 175°C
1 Specific Gravity 25°C min B 0.99 0.98 0.99 0.99 0.98 0.97
2 Water max | % wt| C 0.2 0.2 0.2 0.2 0.2 0.2
3 Flash Pt P.M. closed min | °F/°C D 347/175 347/175 347/175 347/175 347/175 347/175
4 Softening Point R&B °C E 53-70 52-61 46-62 44-57 42-53 35-48
5 Penetration at 77°F 0.1mm F 20-30 woLB 40-50 60-70 80-100 175-225
6 Ductility at 77°F (25°C) min m| G 30 60 75 75 7575(at 15°C)
7 Less on Heating max 9% wt H 1 1 1 1 1 2
7 Pen. of Res. 77°F (25°C)  min Yw _%M F 60 60 60 60 60 60
8 Selubility in CS, min | 9 wt ] 99 99 99 99 99 99
9 Solubility it CClan terms of %wt K 99 99 99 9 99 99

1) These Specifications do not apply to fluxed Native or Digboi Bitumen for which separate specification are given.

Method of testing: The Indian Standard Specification I.S. 73-1950 ; Local test metheds are technically equivalent to ASTM

Methods.

Ref.: The Indian Standard Specifications : .S. 73-1950 of the Indian Standard Institution, 19 university Road, Oivil Lines,

Delhi-8

P. 1

. —0.3

+0.05

—0.48

—0.55

—0.5

+0.4
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New South Wales Government Specification for Residual Bitumen

(Date of Specification : 1939)

-&ﬁ%@o;’ A7 7JL l\ﬁﬁi EPIE VIS IS P ZT IS PIT DIV VIV DI DN PP 1 PP S T W PIE DI P SIS I PIE I 4' :‘-‘:

Grade 175/225 | 807100 _ 60,70 40/50 20/30
Designation R200 | R0 |  R65 R45 R%5
Unit Method 7
1. Specific gravity min APP.B(ASTM) 0.97 0.99 0.99 0.9 0.99
2. Flash point min | ., APP.C (IP) 175 :m_ 175 175 175
3. Softening point R&B | °C |APP.D(ASTM) 30-50 40-60 40-60 45-65 50-70
da. Penetration at 25°C 0.1%APP.E (IP) 175-295 80100 60-70 40-50 20-30
b. " 15°C min | 0.1%APP.E (IP) — 289 of 4 (a)| 28% of 4 (a)| 28% of 4 (a) —
c v 40°C max | 0.1%APP.E (IP) —| AV e A timey 43/ e —
5a. Ductility at 25°C min | cm APP.F (IP) - 75 75 40 15
v 1°C min | cm APP.F  (IP) 4 2 0.5 0.1 —
6a. Loss on heating max | 9% wtAPP.G(ASTM) 3 1 1 1 1
6. Pen. of Residue  min of da | 9 |APP.G 60 60 60 60 60
7. Solubility in C 2 min | 9% wtAPP.H (IP34) 99.5 99.5 99.5 99.5 99.5
8. p ccl, min | 9% wt|APP.I(ASTM) 99 99 99 99 99
9. Mineral matter (ash) % wtAPP.F (IP) — — — — —
10. Solubility in Paraffin naphtha | o oy App 1, (1p) 90 90 90 90| 90
Method of testing : Local test methods are technically equivalent to ASTM or IP method.
P. 1. 0 +0.4 —-0.6  —0.3 —0,45
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New-Zealand Government Specifications for Asphaltic Bitumen

(Date of Spec.: 1954)

Grade . 180,200 80/100 7 60/70 50/60
Unit | Method |

Specific gravity min AASHO T43 1.00 1.00 1.00 1.00
m&ﬁmﬁwbw point R&B °F AASHO T53 : 99-109 113-126| - 118-133 122-136
Sofiening point R&B °C gmm.O. T53 37-43 45-52 48-56 50-58
Penetratien 25°C 0.1mm AASHO T49 Hmo|m.oo 80-100 60-70 50-60
Ductility 77 om, (25°C) min . : cm AASHO T51 100] - 100 100 100
Less en heating max 9% wt AASHO T47 1 1 1 1
Pen. of Res. after L.O.H. min % AASHO T49 | 65 65 65 65
Flash point C.0.C. min °F AASHO T48 347| 347 347 347
Flash point C.0.C. min . °C AASHO T48 175 175 C 175 175
Sol. in Trichlerethylene min , 9% wt AASHO T45D 99.5 99.5 99.5) . 99.5
Spot Test :

Heptane-Xylene Solvent AASHO T102 ; neg. neg. neg. neg.

E PPN TP NIV E I RPIERRVIEPAEV, | 3 -3 2 [ Jy g Sl 0 7 MR

1) Except that Trichleroethylene is used instead CC1, as solvent.

P. 1. —0.3 —0.1 —0.1 0
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Italian Government Specification for Asphaltic Bitumen

o

f—

(Date of Specification: 1951)

Grade HmowNoo Hwowao mom% mowmo mow% %M\w% wo_w% Now..@o
Unit Methed V
Penetration at 25°C 0.1mm Art 6 H.@O\Noo 130/150, 807100, 60,80, 50,60, 40/50| 30/40 NO\wo.,
Softening point R&B °C Art 7 37-42)  40/45 &\@W 45/54)  48/56 mu.\mo_ 54/64) 58/68
Breaking Pt Fraass max °C Art 8 -14 -12 -10 -8 -7 6 -4 -2 .
Ductility at 25°C min cm Art 9 160 100 100 90 80 70 50 Z25
Selubility in CS, min % wt Art 10 99 99. 99 99 99 99 99 99
Loss on heating at 163°C max % wt Art 11 H_ 1 0.5
Loss on heating at 200°C max % wt Art 11 o.m_ 0.5 0.5 0.5 0.5
Properties after L.O.H. | ,
Penetration at 25°C max A o 60 60 op, I
Breaking Pt. Fraass Max | °C Art 8 -1 -9 -1 -6 J LH_ 2 0
Paraffin wax | 9% wt|  Art12 | N.m_ 2.5 N.J 2.5 N.J N.mf 2.5 2.5
Adhesion M |
On dry S. Fedelino granite min kg/cm? m.oo_ 3.50 m.oow m.moﬁ m.oo? 6.50 7.00 7.50
On wet S. Fedelino granite min kg/cm? 1.25  1.50 H.qmw w.coﬁ N.wa 2.50 3.00, 3.50
On dry carrara marble min kg/cm? N.ao" 3.000 4.50 m.oom m.mo; 6.00 m.mo; 7.00
Method of testing : ¢Norme per H\moom.ﬁmﬁow@ dei bitumini per use stradali cape I methodi di prova’’ :
Local test methods are similar to ASTM methods, however, g.mmwmbm point Fraass and paraffin
wax are similar to D.LN, 1. 05 -05 . -06 —-05 -05 —-02 0 +0.1
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0 Danish Government Specification for Road Bitumens
% (Date of Specification : 1949) 2
I —
um, , Grade . A1500 | A300 | A200 | A100 | A60 | A45 | A 35 | A2 | A15
N
n No. Requirment ,, .ﬁlumwm, Method ,
m 1 | Penetration at 25°C . 0.1% Pl __| 250-800| 150-200{ 70-110] 50-70| 40-50, 3040 20-30 10-20
& " " at 0°C : 10.1%| » 95-150 — — — — — — — —
Bs 2 Softening pt. R&B °C P2 18922 27-37] 37-45 45-52 50-57 54-60] 57-65  60-70 68-78
+ 3 Ductility at 25°C cm P6 — — ) 100 ) 100 ) 100, ) 50 ) 35 ) 250 ) 4
v | " 15°C cm " — ) 100 — _— — — — -— —
" " 0°C cm " ) 100 — = — — — — — —
4 | Breaking pt Fraass oc | P5 | ( —27 ( —20[ ( —15 ( IE_ ( s ( 1@__ ( Lw._ ( lw__ ( +3
5 | Specific gravity at 20°C P7 ) 0.98) 0.98 ) 0.99 ) 1.0) 1.00) 1.0) 1.0 1.00) 1.0
6 | Solubility in CS,» 9wt P9 |) 99.5) 99.5) 99.5) %.m, ) @@.m. ) @@.mf ) %:L, ) %.m‘ ) 99.5
7 | Paraffin wax o wt P10 | ( 2.0/ ( .N.o ( 2.0 ¢ N.o__ ( N.oﬂ ( N.o“ ( N.oi ( 2.0 (C 20
8a | Loss on heating o wt| P12 |( 25 (C 25 (C 20 1.5 L0 1.0 ( 1.0 ( 1.0, ( 1.0
Properties after L.O.H. 7 _
8b| Drop in Penetration o | PL | 60 60 60 60C 60¢ %__ ¢ 50 mo. (40
8c | Rise in Soft Pt. R&B ool p2 | 10¢ 100 10 10C 10 10 9¢( 8( 6
| 84| Breaking pt. Frasss oc | P5 | ( —20 ( —15 ( —10/ ( lm,, (=6 5 ( lwv ¢ 0( =5
{ 8z | Ductility at 25°C2 cm | P6 —. —> 50) 50> 50) mo’ ) 15 8 ) 2
" 15°C® cm P6 —) mo‘ — |1’r — — l" — —
“ " 0°C? | 'em| P6 |) 50 . — - ; . L. 7 — — o
' 1) Obligatory only if the the temperature difference between Seft. Pt. R&B and Breaking Pt. and/or Ductility (test No. 3 No
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