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2. Evaluation of Latent Hydraulic Materials
as Base Courses of Airport Pavements

Katsuhisa Sato*
Tsutomu Fykuyre**
Mineo Sato**

Synopsis

In this paper we made clear unique characteristics such as self-solidification and self-adhesion of
coral reef rock (C.R.R.), graded slag and lime-treated material, and investigated the rational application
of these materials to base courses of airport pavements on the basis of results in both laboratory tests
and field test pavements.

The main results are as follows:

(1) C.R.R. has relatively high strength at the early age from the self-solidification, but its in-
creasing rate is little. On the other hand graded slag and lime-treated material are generally slow-setting,
and the strength is gradually increasing for a long term.

(2) As for strength recovery ability from self-adhesion, C.R.R. keeps it without distinction of
age, but in graded slag and lime-treated material the ability is decreasing as the age is advancing in
spite that it is high at the early age.

(3) The modulus of deformation (E) of these materials in solid state is related to the unconfined
compression strength (o.) as E=6000;° (¢,<40kg/cm?), E=22.5¢1* (0.>40kg/cm?).

(4) Concerning layer equivalencies of these materials as base, the following results have been
obtained. )

a) C.R.R. in soaked condition has just 1.0 like graded crushed stone.

b) C.R.R. in unsoaked condition has about 1.3.

¢) C.R.R. stabilized with 225 cement has 1.5.

d) Graded slag has 1.0 at the construction stage but 1.8 at the age of six monthes.

e) Lime-treated material has the highest value among three materials, and 1.8 at the age of
six monthes.

* Chief of Runways Laboratory, Soils Division.
** Member of Runways Laboratory, Soils Division.
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EEBA-RBF B-EBEGRX

F®-4.4 ABBRE OLTRE S bR - SERB R

. E
IR T P IR a o —,

RfE - HEE T A2 v ARG E 1.0 L
¥ 1L0L Ligs | LiBs
0.5 13,000 0.41 0.93 2.66
C.R.R. 6.5 13,000 0.41 0.93 2.66
10.5 11, 000 0.38 0.86 2.46
0.5 21,000 0.51 1.16 3.31
i‘f'}'}?z o 6.5 21,000 0.51 1.16 3.31
10.5 ‘ 30, 500 0.60 1.36 3.89
0.5 4,000 0.24 0.55 1.57
1.5 5,000 0.26 0.59 1.69

WAy s

2.0 9,000 0.35 0.80 2.29
12.0 55, 000 0.80 1.82 5.20
0.5 3,300 . 0.22 0.50 1.43
KR 5 S NE 1.5 6,500 0.30 0.68 1.94
K (32) 2.0 12, 500 0.40 0.91 2.60
12.0 68,000 0.83 2.00 5.71
0.5 8,500 0.34 0.77 2.20
IR B 1.5 8,500 0.34 0.77 2.20
(HEIXK 42) 2.5 42,500 0.71 1.61 4.60
6.5 118, 000 1.13 2.57 7.34
_ 0.5 4,700 0.26 0.59 1.69
IR S5 AL 1.5 33,000 0.63 1.43 4.09
(HHIK 8 2) 2.5 33,000 0.63 1.43 4.09
6.5 92,000 1.01 2.30 6.57
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grEm | % & # n |°EE -
~10 150 500
No. 11-1 (R T = 5 7~ 15 — — —_—
No. 11-2 | %5823 7+§AIK (3%) 15 1.8(5.75) 2.2(4.75 2.4(4.5)
No. 12-1 | ARLELEH (HGK4%) 15 1.8(5.55) 2.5(4.3) 2.6(4.2)
No. 12-2 | ARELEAEMH (HGIK 8 %) 15 1.8(5.55) 2.5(4.25) 2.5(4.25)
No. 13-1 | NC 25 1.3(4.8) 1.5(4.25) 1.4(4.6)
No. 13-2 | CC 25 1.6(4.2) 1.8(3.6) 1.8(3.7)
No. 14-2 | NC 15 1.6(6.5) 1.8(5.75) 1.8(5.8)
No. 14-1 | CC 15 2.1(5.0) 2.1(5.1) 1.7¢5.9)
"No. 15-1 | NC+xxvt (2%) 15 2.1(4.9) —_ 1.6(6.6)
No. 152 | CCHxxv (2%) 15 1.9(5.3) 2.0(5.25) 1.8(5.7)
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CEBA-BF H-EHEERX

£-4.6 IGKEREL T 25 LORD BB OSHERERK

HEXE % ®m o %(ﬁ)’g fj » =2 le LR
~ 500

No. 11-1 | ¥ & x 5 7 15 4<(0. 46) 4<(0.45) 4<(0.40)
No. 11-2 | %= s r+HAK (3%) 15 4<(0.98) 3.8(1.39) 4<(0.80)
No. 12-1 BIREEDNEHN (EAK 4%) 15 4<(1.15) 4<(1.24) 4<(1.18)
No. 12-2 | AIREZEAEHN (HAK 82%) 15 3.7(1.42) 4<(1.32) 4<(1.10)
No. 13-1 | NC 25 1.6(1.62) 1.5(1.66) 2.0(1.48)
No. 13-2 | CC- 25 2.4(1.35) 2.3(1. 40) 2.1(1.45)
No. 14-2 | NC 15 3.6(1.43) 3.5(1. 45) 2.2(1.75)
No. 14-1 | CC 15 4<(1.05) 4<(1.05) 4<(1.19)
No. 15-1 | NCH+=xzxv1t (2%) 15 4<(0.81) 4<(1.21) 3.01.55)
No. 15-2 | CC+xxv b (2%) 15 3.3(1.51) 3.2(1.52) 2.9(1.58)

() ORFIBKEHEL TR (mm)
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B IR ONE#EY, LFESECKTHERT
D E-4.24° L HET A LIk b, BIKBEE 0%
B & R SERERE R RD IS DHFRA4.6TH D,
E-4.24 OERAFHT R, ERERD D
IERET B BRI CHELCE TV B, BRI
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BAPRICBE LT 3 DD b Bl OFERF LRI 28
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K & D DOEEBEFERIC /> TWB, 3ODHEEDHFT
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BEOKEEHROZERERE L LTOFE

£4.7 RKERHPHET 2 EEC L TRk B OFERTRE

HEREKE B & # #® %(;%) loﬁ — LI: e &*3
50

No. 1111 |H @ = 5 7 15 2.7(2.4) 3.1(3.8) 2.9(6.5)
No. 112 | HFER5 7+HEAK (3%) 15 3.4(1.6) 3.5(3.0) 3.5(4.6)
No. 12-1 | ARLTELEH (BAK 4%) 15 2.9(2.1) 3.3(3.4) 3.4(5.4)
No. 12-2 | ARELEAEH (HAEK S %) 15 2.4(3.0) 2.5(5.3) 2.4(9.8)
No. 13-1 NC 25 1.7(2.4) 1.7(4.5) 1.7(6.9)
No. 13-2 | CC 25 1.1(4.4) 1.3(6.3) 1.2(10.8)
No. 14-2 | NC 15 2.3(3.1) 2.3(6.0) 2.209.7)
No. 14-1 | CC 15 — 1.6(9.8) 1.8(13.5)
No. 15-1 | NC++xxvt (2%) 15 2.5(2.7 2.7(4.9) 2.5(7.7)
No. 152 | CC+xxvt (2%) 15 1.9(3.9) 2.2(6.5) 1.9(12.2)

* () OFFRBATMARERLTE (mm)

£4.8 HREHELT 3 LTRDLRBOFEBH R

weEm | % & # on |0 EF i’)ﬁ wﬁﬁ@ﬁ:,
~ 50
No. 11-1 bl I 15 4<(2.30) 4<(1.75)
No. 11-2 | A7 7 +ilAK (3%) 15 4<(2.05) 4<(1.95)
No. 12-1 | BREZLEM (GYEIR 4 %) 15 4<(1.70) 4<(1.50)
No. 122 | EREEAEMN GEEK 8 %) 15 4<(1.85) a<(a8)
No. 131 | NC ) 25 1<(2.12) 2.8(2.44)
No. 132 | CC 25 4<(2.50) 4<(1.90)
No. 14-2 | NC 15 2.9(3.10) 3.7(2.76)
No. 14-1 CcCC 15 4<(2.30) 4<(1.99)
No. 15-1 | NCH+e4vt (2%) 15 4<(2.60) 3.3(2.90)
No. 15-2 | CCH+xxv 1t (2%) 15 4<(2.40) 4<(2.30)

* () OBEFIHREEEL TL (mm)
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ChéSEDRBGEE TCOIEM (B4.14 35 LT HEY
REOL D) ¥HETH LIk b, RESELTY

R Lic s Z0SEBRNEE RE 5, chrF4.8
Thb, E-4.26 CRREREH DT\ Ao, EEHHIGE
WHr b2 55 EMERAC I BHIIERLRL, Th
BEC L THEOHME YV TW5, S EORE
SETOERIL, KEHECOBRCHERTELINE
, Lchis Co OBtk T2 &I LARBOFER
TIGREEDTREWEHE > T 5,
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EBEBA-BF BH-tkBFEGx

gk T (mm) . KWBELTF (mm)
o010 2;0 30 40 50 60 70 o0 0 20 30 40 50 60
g T ; T
poan TEESRerT T mewEREE)
enses b i) = 4
10~ 1990 A5 | — xma s
$ha el gl ———- mem(smEeER) 10 <
E=1500kg/cnf | |~ e =y
20t- v=03 : ﬁi- R a
g ,.; (s - om) 20} ween) | .
30/ G, (B2 * om)
0Cem oa 30 - @ﬁf
- a0l o mmmm =
g0 © HB27 7 (0= 150m) \’%’0
® ¥ 5945 3 ~ .
o o ’] B/25T E(EEI(San)) 540 - ég RS S
% 50|~ © BREZAEH (HER 4%) & 9
p | ] (h=15 cm) >3
. | © BEEEREH(HER %) w501~ o)
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© NC (h=25cm) & | k ™
/ ® NC (h=25cm) ’
7ol I 4 NC (h=I5cm) 601~ / /
1 4 CC (h=15cm) ; A
’l @ NO+ L 2%) (=15om) ; / /
+t x>k (2%) (h=15cm) .. /
80}~ | h:samm 70 P '
' [/
90| | gof-
|
100!~ S0
B1-4.26 FEEGIZE L BREMMEIE T OBIR

BEORFEMIET T, E-418~4.21 753 100 ) o _
BB X5 IR - B TORRBHL T OUA Ak & BI-4.27 IR & BERBUELIT OBIR
U, FEEESEE TR B-4.27' T, Z udETchN BUGTR, ZORECEENEECA->T5HI &M
Tk 5 kR - ZEOFERES 35°C §iE0 & ¥l HEZRE o, B1-4.2813KE - EEWMI 1T OH VEL
LRIDDTHB, Zhicst LEEORREHLE TOEST FEFTEIE & REWEEIE T OBIR T, 2k SEORRE
REUL, ER - EBOFHEEMN 45°C Mo L X & ROFHEEELTREL, BFECIBEOHELE
5Tk, KE - BEEORFHBEILT 3 X OBE O 2K BeEBLEELR VY, B BEOKFvONE

£4.9 BERBBHLT 2 U TROTRBEOSEREERK

wExE | % om How | FEE 1:* - LI: T ﬁi;oo
No. 11-1 B R 5 7 15 4<(3.0) 4<(7.5) 4<(21.5)
No. 11-2 | B2 5 7 +MAEIK (3%) 15 4<(2.5) 4<(6.5) 2.7(32.0)
No. 12-1 | GIRLEMEMN (HEKA4A%) | 15 4<(2.5) 4<(6.0) 4<(22.7) .
No. 12-2 | BIRKELEM (EHEIK 8 %) 15 4<(3.0) 4<(7.0) 3.9(24.0)
No. 13-1 NC ' 25 2.1(5.5) 2.3(12.0) 1.7(30.5)
No. 13-2 CC 25 4<(3.0) 4<(7.5) 2.3(24.0)
No. 142 | NC 15 4<(4.0) 4<(10.0) 2.6(32.5)
No. 14-1 cC 15 4<(3.5) 4<(8.8) 3.3(28.0)
No. 15-1 NC+x2vr (22%) 15 4<(3.0) 4<(7.5) 2.7(32.0)
No. 15-2 CCH+xxrvbr (2%) 15 4<(3.5) 4<(6.5) 2.5(34.0)

*C) ROBFREBERBREHILTE (mm)
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B KB ORI B L LT OFE

£-4.10 ZREEENLRE , LREOSHERPGR

WERE| % @m M B (CEF il m = s
[53; x@ % 3 ] ¥ el CE= A 1R
No. 11-1 | 8 = 5 7 15 | — a< 27 | a< a<
No. 11-2 | §ifix 5 7 +MEK(3%) | 15 | 1.8 3.8 3.4 | a< 2.7
No. 12-1 | BREEMEHGEEIK 4%) | 15 s | a< | 29 | a< 4<
No. 12-2 | AIREEMEH GHAIK 8 %) | 15 s | 37 . 2.4 4< 3.9
No. 13-1 | NC 25 1.3 | 1.5 | 1.7 2.8 1.7
No. 13-2| CC 25 | 16 | 2.1 | 1.1 4< 2.3
No. 14-2 | NC 15| 1.6 | 2.2 2.2 2.9 2.6
No. 14-1| CC 15| 1.7 ] a< 1.6 4< 3.3
No. 15-1 | NC+ x4 v +(2%) 15 1.6 | 3.0 2.5 | 3.3 2.7
No. 152 | CCH+x2v1(2%) 15 L8 | 209 Lo | a< 2.5
o Xl S RLORBEY—BEICE ) E &dlDnE-4.10
ThHbdo ZEENLRE - CEERBEED S B, &/
B DL D% ZDORITITDRT5, REKFEBEILS ¥IEEEC
- Lch DMNE/INT, BT TAEECZLALDONELT
L. ——— &y B T35 3 .
P P i i £, REUBEEITIC X 5 b OREIICL 5o 240
£ | a5 [/ CEhBL, HBAT 7, BIREELEH OSERFFT
% [/ Ak, CRR D75, v.a2-5A0LEL=—F
% 20|- 5 ?j’ MR & A EERM I, REAT 7T, ThES
= 8/ Db OLHAEKE 3 %EMLIch DERERS . B
I . M’ KEEREHORKE 4% L 8B HAHTH S,
i e . AR KPIGAHS E Lk, BEZ b E HEES
l © &umaﬁ@am 1000 WENINT LR DTHBH, TA7 7L FEE
E-1.28 052 LEFEKLER - £EOR MR E D £ 4 v P REMBH e &z, AASHO EK
BB HEIL T oB8tR REBITREZIND I S5EHL DA, TE, EHHIF D

BB FT, XEEchWwEEILRD I END,
SEIORGEHECOLER (B4.22) 75 E-4.28 OFE
DEITEZ, TRE E4.27T L T3 &0k D,
REZFTBE M T2 E#E L LARBOSHAIGREYR
.91 51TRD7, B MELEFEFW00ED L ZDFE
{HBIIGEA, 10, 100ED & ZIThH~PEL LT
WBD2, $EIDETRENTOBEOSG & XTI
bh, TOHLHTHIZE L HELIThIET LS
EiLiBnL0T, BENEHELLELILE LS end
Titich

LI EEZ 0B S0 i BROTE 1E « DEREI K
L, ESESECoSREERRETS & v 5 kX
b, BUBEXEEHROBBOSTERATIGE*RDT

b, THHETLE L OEAEFSPHEES2SHD
F4.11 12 F1ERBMBECTT A7 7 L P KELBHD
+ 2 v RELBHOSERBERH A RDIE EOFER
ThHb, T4 xDELHELTAHBE, C.RR
s v 2%%HEMULICEOIRTFRA NN DL v
FEEABMET, HH6rADRTBRS S, BIKEE
BB 2 v P RELBH 2R LAY, GREED
T7A7 3 VEEABMNEREDY — vz v 2V —}
BETHH bbb,

5. PEFZEREALLTOEARY

BNt E CRBRTELE AL, SEXRRE LicH
BT RO EBRERRBRE Lo a5 2E,
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EEBA-BT BH-kEEx

F-4.11 55 1 BRGS0 AR O AR 2 b O SERH TN
. % K  |mom| x B-x B
| SR R & B e rkm el rmy S S manE L Came s man
(em) O e e L
725 5| No. 51| 10 ;&%%4%¥ 1.6 1.8 [2.0~3.0
R EE No. 5-2} 10 ” 520kg 1.7 2.3 2.0~3.0
E No. 6-1| 15 ” 305kg 2.0 2.7 2.3 1.8 1.7 2.2 2.3
No. 6-2| 15 ” 435kg 1.6 1.9 1.7
PRSI No. 7-1| 15 |o,=18.6kg/cm? 1.5 2.0 1.9 2.3 2.4 1.7~2.3] 2.6 2.8
No. 16-2| 15 |o,= 9.3kg/cm? 1.2
ZEIE No. 17-2| 15 |o,=35.6kglem? | 1.6
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