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ABSTRACT

With the aim of pfomoting concrete pavement, the Pavement Committee of JCA has
carried out investigation for solving technical problems related to concrete pavement.
Concrete pavement is now recognized as sufficiently durable and usable for a long time.
There certainly are concrete-paved roads that have been in service for more than 50 years.
It has become quantitatively clear that such a long service life of concrete pavement
reduces its lifecycle cost to a level lower than that of asphalt pavement.

Meanwhile, there have not been sufficient data accumulated regarding the progress of
failure and changes in the road surface performance of concrete pavement. Its performance
curve has not yet been clearly determined. It is important to know the state of failure and
road surface conditions of concrete pavement after use for a long time for not only
reviewing design but also formulating effective maintenance procedures and developing
effective repair methods.

In 1998, repair of concrete pavement that had been in service for 28 years by then was
carried out on National Highway 49, which includes many concrete-paved areas. The
Pavement Committee was able to conduct detailed research into the pavement on the
occasion of this repair. The areas repaired with concrete at this time were also subjected to
continued research regarding post-repair changes over time.

This report summarizes the results of the detailed survey of concrete pavement before
repair as well as ongoing research into newly placed concrete pavement. We hope that data
appearing in this report will be utilized for the research and development of concrete
pavement in the future.

We express our gratitude to the Niigata Highway Office, Hokuriku Regional Development
Bureau, Ministry of Land, Infrastructure, Transport and Tourism and Obayashi Road
Corporation for their cooperation. I am also grateful to the members of the New Method
Working Group chaired by Mr. Satoshi Kajio, who made great efforts to complete this
report.

March 2011

Masashi Koyanagawa
Chairman, Pavement Committee

Japan Cement Association
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K 150 |
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0
7RI 7 Asm%%@ WiER L AsfERL

F=n"-V4  As - N yFV) (£4E) 239078 L
[ 4-3 =22 U— MEOREE(1992 4 L k)

4.2 BE

D UEINFRER L UBEREIL, 4-1 BTN 4-2 (TREMICRE Lo, #E B HIERIZ BT B B 250
HiERIT, BE 3.20m DO H, RROEEZEEZ RLEBEHOLDOTHHO, Fhizkd LBED
I 8.7Tmm, BREDR KL 32mm &2 o7, £/ K 4412227 U — MR No.BOEZERE%
RA2IIBRERDHENMEE L O LDERT,

K44 X0, TAZ7 Vb TA—N—Lb A SRNTOARWEFTTIRIZLAEDOBMTEERED
TWLZ enbhode, £, £42 XLV, BEEIT 30mm U ELFEFIZRKENLOLH 52
2 0~20mm OFWHIZH DT &, 1992 KOREELIINE S BROTBRTHL Z Elbhrots,

35

As-OLKRNo. 40-68, No.119-147, No.149-151, No.160-165, No.173-178

:

Al
b1 61 71 81 91 101 111 121 131 141 151 161 171 181
a7 J— phENo.

#alrZ U— bR Non &if, =% U — bl Non-1l & No.n & DB OB #A 57,
¥As OL X7 A7 7 v b A —s3— Lo DE,

X 4-4 EBREEOHFHERGR
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#4-2 BEBOEESM

BzZ=E(mm) SR
0 21 |
- 0<x=5 17
_b<x=10_ | 26
| 10<x=15 | 17
T 15<x=20 11
20<x=25 0
_ 26<x=30 |
30<x=35 1
& & 93

HKFATZ77A b CHMBSEBERNZERTEZBR<
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4.3 pREE
4.3.1 FABNIZ &k 2BEBOEBAKNR
ar 7V — MEZEE LEEFOREBEORREYER 41~FE 4-17 (IR L, ZOFRENGHL
W02 b2 E BB ELEUTOLITHS,
(a) #2fH(No.84, BE 4-1)8 L UK (No.77. FE 4-2) DFE L&
1) AR - BHERR & b ISR OREICITM N VELIRM 2373 & TV 28, BRIBROF 2 %
KENCEFEH TR PN LE 2 Th o7,
2) EESAR - BHBR & bz, BRBAKEZEHEBLL TVWDE X BRERFIIFIC R o7, (B
k. BEE 46, BEE49LY)
3) fEhR - BB E biT, BWEEIIRH SR Thot, (BEE 48, EHE 411 XY)
4) MEERRICIZ, BB a7 ) — MROBICERERH - 72,

DITELTIX, LTOHETHRABLEZ(GE 4-12 2H),

BRI, HETT I 5% REOAEEZF S RETHY . K 4-5 ITRT X i, BABILZRD k
FTHEa 7HREEZRE O 2 7 RICKEZIED TEDKLOEMEBETLIZ LT, 27
— MR E B L DROEROEELZHR LT-, =EL, o RF L LTHEIL7- No.84 iRix
o7 HERERZ BT A 3l Tld /e o 2O T [/ U2/ T 5 No.81 fiiZxt L THERZ1T > 72,
F7. No.8l JEDBEE. AHAKERERARKERBEONE R0 TEREFALE, £0
R, MBI TH S No.77 R TiX 150 R DKMOBA 234 lem H Y . BRIEFT» KB HH
HTWAZ LR LE, Zhici L, B0 No.81 Tixe < KMIZE LR ko Tz,

*{EG)%{E &"ﬁ%ﬁ /
BRI T é :

i 27K avy Y— MR
774

P

WwOEg

KD Fih 2 ez
X 4-5 BEAZZEBRMERR 7 R RE I (Wi [0)

(b) Bz B HIERO AR D B RRK

1) /NBZEES No.80-81 B L TUNKERZEER No.75-76 3£iZ, MR DR EITITM A BRI 237 &
HCWe, £/, BHIETHOREIZ, BHETO?»D X5 RZERITEBD bRP- T3,
BRIy A3 B A B IR L TWAREBIAR O b,

2) /NEYEERE X VKB EE LI BEAKEEHETBL L TWD K DT LI R o7,
LIk, BH 413, EH 415 L)

3) BHE 4-16 Th»5 X 512, KEEH No.75-76 120 VEFNFE RO OOV ARREA X
Nk THY, ar7 ) — IR RESBEREBEL TV,
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(A& 23cm) (BAZE 20cm)

16



B 4-9 BINIORIREIEN No.77)

BEHE 411 BEEOMIBEER 0.84)
(IEHEE 20cm)

INE TR B

TE 415 F BRI H: No.75~176)
R&EIpgrE

4-13 B R EREI(E H#1 No.80~81)

BH 4-10 HﬁE DOHEFR LR No.77)

BEH 4-12 KA OHERR
AR L DRI ZER N B Y KA 2 TR

B 4-16 H#h No.75~76 0)
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- L B,
H 4-17 BHi No.75~76 @
H xS — DIEWTR I

432 BRBOXFA

VAR B L DB N ORBRFERER 43 ([TRT, K7 Y — MEIIER
394ERRE AV v ) — MRS TR, B STR 1R 3L Kao= 15kgf/em3(0.147 N/mm3) & 52
WENBY, ZOEEBRRELTWE, £/, 2027 U — MI:HIZHOUENCEBATHO)
BNBBELTOHEIRTH LN, BEOIFA LW IBAPLLIIEABEORWEBR THTmL VL
Do

F 4-3 BREoOZEHORBFR

27 U— Ml HAR LR EL Kso
No. (N/mm3)
No.78 0.211
No.88 0.227

A4 89T )LiN—

INEREEL D B No.80-81 TiXff < F 7 A N—RE Y [ 7=dicxt L, KEZEER O B #
No.75-76 Tix, BV ) LIEERI AHE AT OBBTNHmA Y ZLA LT T —%
RO HTZERTE Moz, Thik, REERDFE, KEZOF T A/—N4 TIZUW b
ANETELCHEHEREBIIHY, FUDAAR—DBEIZIZLACBNI L EZERLTWVWA(EE
4-17), BH#i No.80-81 ¥ U —L BEFRTREEF POHFEZEMTTEELL(ERE
4-14), E£/-, F T ANR—DRNEEE 4-18~4-29 IR T,

F TR —DFRRAER 441277, Thi b, A% 8RB L7247 S—(d,
BEODNINE ZAIZBWTOREI EBY OBEZ G TN TERNWI ERbroT, &
7. BEOKRZIVWEATIE. KESOF T ANR—OMRMH A5 DITELWEE R FETEL
Rbhot,
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F 44 FUTANR—OBRRN

a7 J—k No. BIERSREGLEA 19mm )
(E # No.) S1 |S2 [S3 |[S4 | S5 S6 S7 S8
EZ(mm) 17.9 15.3 16.4 153 13.5 12,2 139 14.5

80-81 | Wik xiB=%) | 7.9]32.3]22.0(32.8| 47.7| 57.3| 44.6| 39.4
& X (mm) 57| 51| — 76 59 67 48 48
E&(mm) 15.1 |RElT | — - — - - -
75-76 | Wik RIEE 341100 — | — — — — —
BEES(mm) |-V |—-2 [— [ — - — — —

D& 72 —EH UAEEP IR, F RO ZHOBRID - D EAR]
2 TITREEF, R DA OEERO 7= DR E AT

W AT —  BREFCIL ¢ 19mm O FLER

% No.75-76 O # 17 = )3 — D RAT B IR

| Eﬁ-lg S1n# r;'::;w\‘;ﬁjc

FH 418 # '73'1}1//\»—.5 No.80~81
BT > T2 OITERH LFRICAE L2
b S1, 82+ - - S8

BFH 420 S2DF T NN—HEKR B 491 S30F YT A—Hik
Huth U AIcHsst o iR rERR
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B 4-94 S6 DH T S—HIK TE 495 ST DX TSI

EE 498 XL ANAJER BEL 429 F 7T S—dER
M EE Tl e
(B H1 No.75~76 @ S1) (B # 75~76 @ S2)
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45229 ") — FROHEIR
451 RE

AFEERE LV a7 V— MNROMEZHE LT, TOREEZR 4517”7, K27 U—F
SO RERRFHEIL 23cm TH DA, Z ORIER RO B TH 5 No. 77 iZ D ERTIZ L,
ETHRENRES (A 28 FMOT VRV ELZZEL THORFMEZ TR TOWAREERH D B D
LBbhb,

K45 ERTERHR

ay 7 J— R RRIZ (cm)

No. GIEL D (L& BX /)N s
77 — 22.0 21.3 21.6
a1 ELTHD 23.5 22.2 23.0

FEETTER 23.0 22.3 22.5

a3 EITE 24.0 22.7 23.4

FAEITER 24.0 22.5 23.3

452 BURBEES
AREB I OHERRE L VKD - BASEEEY R 46 17T, Thiv, a7V —rDHE
ATREEIL 241~243tm>THY, EEEN R I V- N ThHHT Lol

® 46 BAHEEATRR

a7 Y — bR EMNAREEGr/m?®)
No. YY) (8 JEHE A R

77 — 2.41 2.41

81 EATHD 2.41 2.43

FEEITER 2.41 2.41

83 ETHED 2.42 2.42

FEEITED 2.40 2.42

453 HITRES L VEHRERE

HITRE R L OEHERERBOERSP R 47 10577, -, T REMHREOBERR L BTE
4-30~FE 4-44 |Z7RT, T &LV, BHEETHD No.77 [REEFDE2TOERICBWT, =
7V — SO IR IR FHE 4.5N/mm2(B% 1213 45kgf/lem2@) % K& < EEl-TEBY, =227
— NOBBERRBHUCAE LT OUEINORERTRWZ EBbhro T,
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F 4T BhTIRELE X OVERME TR RS R

No. | B1EY (& (N/mm?) (N/mm?) e

77 - 5.96 55.6 -

81 LT 5.93 54.4 #iF 2 (KDY
HEEITED 6.42 56.3 —

a3 AEATED 5.89 58.3 —
HEEITH 6.25 56.9 #ii7 2 R DEE

2T 4-30 No.77-1 B 4-33 No.81-1

BEH 4-31 No.77.2 BHHE 4-34 No.81-2

‘5H 4-32 No.77-3 EH 4-35 No.81-3

22



BH 4-36 No.81-13 53 4-39 No.83-1

HH 4-44 No.83-14
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454 #H (B 28

MEHEMDDBERAEOR R, EE 445 TR T X 0IZE A EBMABEIE L TV RNWZ &b
nofr, £, TEORS—7 L bDIIEHH TH 25, BHMOILU) 6 2 JEHE L L 2BRE
2B, £z, OaTERENL BV OBEOMPIZE 27 RZ T bhiedoTz,

YR 445 BELHERER

455 kit
P LRRBRAE RITEE 4-46 12T X O ICHAK 28 FflE L2l b b b ks & A
ERVIRIRTH o=, 2B, ZORBT, HRAK 1 AORIZER L 2FRTH 2,

BH 4-46 L

456 MEHTE
AT, BB SOEERDOE A b2 s U — MEEERHGERBESWICHE> TERFFELTWY
ROz Lnb, ary ) — ORI RE 45kgffcm2 Thd, Tz, HERAEMIZ. E/IHX

FioAEa T~ 7 U VREEBOFERIC IV | IBF0 40 ERYFEOMEH ., MEH LI
FEE)IFEFH THhDZ L, EA b ﬂi‘%ﬁ{bq—l%ﬁﬁ%@%ﬁﬂf/v 7y REAYV MEERAL
TWZ e Nbholk, B 40 ERICEEIEICZLL Ebhizar s U — MEEORAH 27K T
LUTDER48DLES>THAD,
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*4-8 W40 FRIZEE~NMEDR =27 Y — FEAED—F©
25 Gmax | *3v7 | ZExE| W/IC sla AT B (kg/m3)
(mm) (cm) (%) (%) (%) W C S G {RFnA
20 B-|\NFEF| 30 1~3 - 44 36 136 | 310 | 704 |1287(FxR) [EHET
48| #EE | 40 | 25%1 |35%1| 39 30 116 | 300 | 594 |1353(#%A)
175 BiE | 40 |25LLF - 45 32 145 | 320 | 634 1348 AT
41 5| B | 40 2.0*+1 45 31 144 | 320 | 608 |1364 EAET
18| /@M | 40 |25LTF - 44 34 128 | 290 | 662 1327
458 ®WR | 40 | 25+1 | 4%1 43 38 128 | 300 | 740 |1236(Frh)
22 B|&FBH| 40 |25LLF | 3~5 44 36 133 | 299 | 681 |1245
15| #5 | 40 |25UTF - 44 34 | 140 | 320 | 663 1310 R
65| KF | 40 |1.5*05 41 31 119 | 290 | 615 |1375

#£FELY, KA FEW/IC &I 39~45%DFEFHIZH V. B A 2 N EiX 300 kg/m3 R
%, BEAKEIZEF ZEHT55E1C 116~133kg/ms, FH L72WEA® 136~145 kg/m3 iz
R 10%RBEFREN DRV R 5, YRFHIERE, ZREFRELRZVEELH LD
ThHHNB, AREXBO a2 Y — FTIIERBTOMER. B 4-6 (TR LIeKIAmTm & 72> T
B ERbhol,

100
90
80
70
60
50
40
30
20
10

0

ZEXIADEBEDEIE (%)

[Z=5s. 3%]—

\

N\

LN

1. 00E-02

1. 00E-01

1. 00E+00
28R D EAE (mm)

X 4-6 SIABEDHAM

1. 00E+01

AE Fllc X W EfITENA a7 U — FHOKIEIE, —MKIZ 25~250um Wb Tnd, £
2 L TARHERE O =7 U — MROKIEO A S 250 1 m BUTF ORIA 90% LA L% T
ZZEWCEVARE a7 U — b Tholc bHEIND, £, ZORBOERREIT 3.3% Th o7z,

BH e Y OREER X CEHBREITIC L 2 EREBEORREZHAVTCay 7 V- NOESEH#ELE
EREE 49 17T, a7 U —F No.T7 & 83 DRBRBRICETOHEILIH S0, L ORE
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EERANTWDZ &, BEMZREIIZEASMEN 2V L, IEEOHEEIL No.77 & 83 @
VEEE AW, FOREE, B 40 FRICHWS a7 ) — FORA(ER 4-8) E AR S
THHZ ERbhot,

K49 EEHERBRGR

a7 J— kiR PSR BLEOHEE
N A& | Ca0 | B # (kg/m?)
> % | (%) T o T s TG
77 ' 80.2 30
83 79.6 8.4 0.40 115 286 681 | 1308
46 A 22 ENRELER

B 22 00 1992 FICHEZ R L TV 5, SEIOWHE L HRT MROMELTY, 2B,
1992 FECIIATERXB 2 S8 10km (2B X BIXHEHL L LTS,
D OUEN RNyFrFRt— =LA KEERWVETRTOEIHIBN T, DUENEIT
9em/m2 Ll N TH B, _
2) BEBIVCLIELEN BREOHIEFIIRL., bEBIHEANE LOXEIZRV,
3) Toff, BEOCHARIGZE O EXEOEEN SO TFRRRR & B 2 5 h 2 ik E
Hi2ND O E KD 2 EHTR oz, FWD RE & BRI &2 5 TZODRT B— A FIZE
LENL, AEXBE O 7 ) — MEEORHIE R 4-10 12777,

3% 4-10 1992 HEHAEIC BT A EiEE

BRSNS & — & B O IRHE ASFR A X [ oD Rk
I 27 U— R B#f o E¥v 150m
RO R . B T Y 180m
- ayy J— kil BAf
VRN ;. RR
o ‘/é’ ) — kil FE
v _E/J)Q}\J{E: RE o EY 400m
ERINCS ) FY 190m

R — ] BHIAE, FWD %, CBRARZ ET R TOHFETEE N2, MCI b 5 U L& BAF /2307 X M.
R IR AERE DT INTHERE DT T L,

= BRFAETHERG, FWD EBTa 7 U — MROMEDMEW & R E - KM, JF. IR L
ay s Y— MNEOFTRIBLEL RS

RE— IV BHAET L OB 3R EOUOTENSAY, RIS vF o raibh, MTFARESE K
HOMELERNKE, Hhli2miifis OHBRINE

SRIOFERXE 550m 1L, X% —2 1, M, VThH, [viFSx—>1, M, IVH 180m =
ST, FORELMBOELSZ—2IVA 400m Tho7-, '

26



5 EESRIRDFEEROBR
5.1 &8

PHEIFAEIC L » T, BRBOZRINT FoRE SBHRERE EBERETE HEVRRZNWI EBHAL
Mmelpofe, E£in, BHER, RERE HICREMEOMALS ARmMICEEE Y BHIICEPT
ZEAMPRDONFZE, BEERTIEa 7V — FERBEOMICERDZWVITAKENRDH Y, &
EETRIDE I RIERRNT E, SHIZINOLDOZ L IXFICREN FEENCERE I NI &F
MRNWZ LD, AREREOBBEORGHIZDI > TELTWNDLEEFEILND T EhbhoT,

PR FRE IR B TV A O, REFHZ L ARBE MO bALER & FDERICLE D
BICFEETDIROY 72 a VBRRET, RryECERICL > TREBHBOBBEIL TV
EEZBND, T, MESOBIIBRBER 2o TUROUVUTENLORREE 255, Bl
RSy D3RG E D BT RAE TH - T Y s TRBRAE RITHERI O OB B I S s WEER & 72
STWEHDLEZOND, ZBREIZXDMOERIIZEORE L & BB TR, Zhi
ZEERAENOGLHALNTH D, EHKOEEIR, AREXE R ILELROEE Th 572 HiBEAkn
%<, 1992 FOFEICEWVTH, AREXBEIIU HXEOTH Y i FAKEB SN LBRRE S h
T3, RKE BEROEW, FICHEORETR L USERT AE - B H s — /L DARRE & BEH
BH5H LT, BERTIIARL L —/VOBMRT, #HTAKE BHINLDORAKBBE~DRAND 2
<, MBRTIIEFNRENEEZBNS, BEOHEEMCIX. 7TX7 7/ B E C 25@LU
Rz CERTAREICR->TEY, RO XD MRS OBE) & ZBRITA Clo VWil & 7z
STWNBHH, éﬁ@*?f%ixx77» $H%@&w@ﬁ-%mﬁazmxétﬁ%ﬁiu
b BEbha, it\ﬁmm%wmmwﬁA%%¢T7t . B — ) T ED
BFIXIEETHAH ZEBHLNTH D, '

5.2 Bi#thEp

1992 FEDFHE TIZE#HERICITE A FEREIIAE L TWRWER TH - 228 SEORE TIIEKR
fii 32mm., FHE 8.7Tmm DEENEL T\, HIE, HBETREENO 227 U — MEED
REHOEREAHIWT 5 Z Lo T, tARESa VS Y — MEEEHTR T EICIT, BE
EZNIZEATEY DHOFBSERENL 27 U — FMEZEORFE 2RO TREH 2 IR ER G
ERRR IR TS, ZOBRERORAEXNDREVBEOEEL TSI L THWEnENTZh
NHORRIEIZ S L5, SEOEET —Z P bRENDZLMEERITT 2 & FRRFICAREXBE O
BEEZRA L,

FrEHITT D 1970 405 1990 40> 20 £ O FHREILK 1800mm©@ Th v | AT REE RIS
FTERBY ETE, Aoy — MEEXHOBRZEEIT 9.66mm LEHEINS,

(D IRE R L O #7168 %8 Koo : 23cm 35 £ T 0.1N/mm3

(2)58F : K51 D LIV, 156X15X53cm A D 28 HIREZ 4.5N/mm* &RE, 28 FHE DM
E% 6.0N/mm? & LT, MEROXEE L BENELFTHHDEREL, RBERAEF
EPhETRFELRE,

(3)FMARY : [ 5-2 DX BV, MMERE S MR DR A TR0 L QD X W R,
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WDAEE :RH1DLBY, K220 EEEMWEZ LICK S LZ02

fiFIREE (N/mm”)
W W e e

(=T = | N = T 5 ) -

AR (X104 N/mm?)

b

10 100 1000

Him (R)

10000

100000

5-1 HEITSRE ORBFE(L LTl

+2.7482 ||

7 |y=0. 1356Ln (X)

10 100 1000

tiEs (R)

10000

100000

5-2 SHRIELREDBERFE(L LK
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F51 RBRLWEXS

FrEK 1974 | 1977 | 1980 | 1983 | 1985 | 1988 i 1990 | 1994 i 1997

JE(BE) | 1971 11972~ 1975~ 1978~ 1981~} 1984~ 1986~ 1989~ 1991"'5}995'“ 1998

10| 1504; 1891i 2b56{ 3124; 3442 3110{ 3528; 40567! 4248 3390{ 3390
20 198 249 490 599 660 597 677 778 815 650 650
30 131 165 285 349 384 347 394 453; 475 379 379
40 63 79 158 193 213 192 218 250 262 209; 209
50 33 42 84 103 114 103: 117 134 140 112 112
60 18 22 49 60 67 60 68 78 82 66 66

70 8 10 24 30 33 29 33 38 40 32 32

80 4 5 10 12 13 12 14 16 16 13 13

90 2 2 4 b 6 b 6 7 7 6 6

100 1 1 2 3 3 3 3 3 3 3 3

110 0 0 0 0 0 0 0 0 0 0 0

120 0 1 2 2 2 2 2 2 3 2 2

130 0 0 0 0 0 0 0 0 0 0 0

140 0 0 1 1 1 1 1 2 2 1 1

total 1962! 2467; 3666 4482; 4938) 4462{ 5061 5819; 6094; 4863, 4863

BB X BBy, 28 ERILA L2 2 U — MEEOERBER L T LITIEA% &
Wi, HERIIEAEELZ TR LTS EEbRS, UL, REETIRILIZY—EAMEET R
FORRED By DOFRFMEIL 12mm, ¥ — & AMEEE T FRFRIET 16mm &2 ERAH Y | Bl F
EfECHEBT IR 7 Y — MEEITRBARBICEZEL TWRWEHETEh D Z &iThb, Zh
X, mEHEORMKEBEOREN —BICERENE LD L LT IRI oY, REEI TS
NoTHY ., SEFAELEZRKBOIELEAEDa L7 Y — MEMERO BN E K& B, £
T N— DT BV ETE R E AL U TWAER T, IRI 2 X 2, BEHCB T BRAR
BEOCRERFIIEIOICERETHEE LRI 22 LTEAEICELOE TCRELETLERD D
Lo L Bbha,

F/ 5 4-4 127 LT~ BH No.80-81 DF 7 T )L A—DEiEKER L BEAE X P EEICKRT
HERB3DLEITHD, MLV, BEREERKE WS T L A—OMEIZKES Y (8 Higm)
ThY, HEHEED S OFEBA/ SN L, BRE S, MEXEROK/NCH 7 —
DEREBEMEICED LT, #250~80mm BETHLZ LRbrd, FUT A \—DFRIE, B
b ORKCHMBAIEDRBILELZ2bDLEZ DL, EHIZ, BEHICBWTH VT ANA—RK
F < WERHE L 0k, ZSBHEIC X 55 LIS 03 B HIEREES Tt 2 A /S—ORREBI & 0/
EBETIRAREVIE CRASICIABRICMATUSHIZ L3 BER -2 bDEEXBRS,
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70 100
| [cowrmxHE | 90
Ol mmars @ - 20
~ 50} \_ 1 70
B> el 2
2 L ] | E
= .\1 — o | 50
K 30} 1 10
2 tg
= 2 } 1 30
ol : 1 20
|—| 10
0 ' ' ' ' 0
ST S2 S3 S4 S5 S8 ST S8
fEE TR FUTA— HEEFFHA
B 5-3 &0z 3—OWim KIER L AR S (B H# No.80-81)

BRI MEMIX D @ 7 Y — MMEEOREHIIET 39 EHSHZ A barr ) — MEEEMIC

MU TEREFLTWAA, B @SRRI 59 FEMIC & IINCEUT B ERFHEZWEF0 59 TAR &
e AL EE20EEBYTHY BB FERFADFR *I'ﬁﬁ@T?bi‘Jﬁ%tu‘ﬁ&‘Cé’o ZERNDMA
X 52 HEEMEONEFOD

H A BEZFn 39 ££ i) WBF0 59 FEER
BEAE O S 3 1R %R Ko 15kgf/cm3 20kgf/cm?
arr ) —EE 23cm 25cm
ay s Y — bOTEE | 45kgf/cm? 45kgf/cm?
B HifEIhE 6~10m 10mRE 25cm LA E D84
FhAE oA e #H 3kg/m? f  3kg/m?
& X 60cm 70cm
AT L R— M | 22mm 25mm
M | 40cm (iR ge) 40cm (fi F 5%)

5329 )— kiR
531324 1)— rRDIEF

#& 5-3 1%, RHEXBOOUCEFNEIZONT, 1992 F0ORELSEIOREB L Z LB LAEZLDOT
HB, TOREHTOND L DT, 19924E0 5D 6 FFTOVEINEN 2 {FIzEmL Twas o &
BOMWD I L ZOEIERT A7 7V ML BHiEE Lica 7 ) — MREBRWHIETH Y,
ENOEANDESIHIIRERMAELRD LTINS
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# 53 MLEXEOOUEIIEE

- B} DUEINE
B (cm/m?)

1992 4 7.7

1998 4= 16.0

ZOOVENEORRNS, LH 22 FR18 L7z 1992 FETlE, 27 V— MR 28 EIC, HE
FAEBOCENS 1 REEL CWHEICRS, ik, 207 ) — MRIZEELTZOUTEN
BRREHEA EB Y MPEFICER LTS &3 572 bi, #F RS IERE 50% R EN 1 T
BAHEWZAH,

Fl IR L, Alelit 28 08 L BREER T, 2227 U — MR 1Az E B ErouEih
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