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ABSTRACT

Concrete pavement accounts for as low as 5% of Japan’s road pavement, raising questions not only
about the development of new technology but also about the handing down of conventional technology
on concrete pavement. In these circumstances, the JCA Committee on Pavement of the Japan
Cement Association has strived for a long time to develop and spread technologies for concrete
pavement. Their achievements include the establishment of technologies related to porous concrete
pavement. Amid the demand for the development of safe and comfortable urban infrastructure,
drainable pavement is becoming a standard due to its tire noise-reducing effect in fair weather and its
contribution to ensuring running safety in rainy weather. Though porous asphalt pavement precedes
porous concrete as drainable pavement, it poses problems of premature deterioration and functional
loss due to plastic flow, which is characteristic of asphalt pavement materials. Porous concrete is

expected to provide a solution to these problems.

Beginning with round-robin tests on porous concrete pavement in 1998 (Committee Report R-11), this
Committee has accumulated findings on porous concrete pavements placeability, structural
applicability, drainage performance, and noise-reducing effect through field execution on Fukui and
Chiba Prefectural Highways in 1999 and 2000, respecﬁvely, and follow-up investigation. These
achievements were summarized into Instructions for the Design and Execution of Porous Concrete
Pavement for Driveways published in 2007. With the spread of porous concrete pavement, the
establishment of effective repair techniques has been more in demand to cope with the performance
losses of pavement in service. This report summarizes the repair of porous concrete pavement laid on
the Fukui Prefectural Highway and the results of investigation into changes in its performance
conducted with the aim of establishing techniques of repairing porous concrete using porous concrete.
We hope that this report will be utilized as a basic reference for methods of repairing porous concrete

pavement.

I would like to express my thanks to the Okuetsu Civil Engineering Office of Fukui Prefecture, The
Nippon Road Co., Ltd., and Seiki Tokyu Kogyo for their cooperation. I am also grateful to the
members of the Working Group for New Methods for their tireless promotion of this study and efforts
to complete this report, as well as to the members of this Committee for their comments on the test

plans and this report.

December 2009

Masashi Koyanagawa, Chairman

Committee on Pavement, Japan Cement Association
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BIRL7Z-Th Y, BIEERE 15%L25%2MET DL IZEFRYNTHH LEDbNRS, LivL,
@RIt 100ml/15 B4 FEAHTEER R D7, ZORKE LTiE, B—F 23y 27 J— hosig
CE—EOREBMEOEECLDS I ENEIOLND, B, ELATORBEKEIL, OWP T 59ml/15
o, B 32ml15 B TH o7,

2 fEHICE b2 ) BEKEDOEN
HRIZE LR IBEKEOLMIT, #H 14ETOWP BLUH k& L MR THY . OWP 28
68ml/15 B>, HAS 164ml/16 B & /e o7, LA 3ETIE, OWP Mt 1 F L A% TH - =28,
PRTETL, 18ml/15 8 &R0, #H 5 *Fﬂ:t OWP B LU R L bz R FEAKE e oT,
BEAENMET Lz0iX, = Ok A HEH4 T . BEELRMTHD D LMERO
WERLIZL ST 4%5:»%2’5& DEESDRECZLDL % e bi}’LZ’JD

BRI 31 BERRCERSE )RR
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3.5 DIEbLELE
R—F2ary ) — MEEOHMA 14, SEBLV S EOMMI 70 7 A VA —FIZEBDELHR
NEORBFERZ K 3-4 1277,

20

D IE B E (nm)

o

& : &
o 1 2 3 4 5 6
BB ()

3-4 DIELENEORERER

=
L
[

1) fEAICE LR bEBENEDE
fLHIZE 729 bIEBINWEOZE(LIZ, 4t 5 EF THRGEEFTABSELSH TH S, B
W hotz, 2B, MIpiobEbiEn&lX, 2.83mm Tho7-,

3.6 BHDEE
A—TF A7 Y — MEEOHA 1, 3ERBLV 5 EICKIT 5 BHMOBREDRABRERE & 3-2

WART, Thkv, #H 5 EETIFLAVREIRDLNT., BARREZHEREL WS, 2B,
HETRIOBHIOEZIX, 1. 5mm THo'z,

# 32 HHMOBREDAERR

B #1022 (mm)
14 3 5 &=
0.0 0.2 0.3




3.7 BE

R—FAar 7)) — MEORE LT A7- 012, BEOMEFIEIIEERTJIS BB LW
ZA VIHmEEOWEZIToTz, MERMIL, BLER, H 14, 34BLUFL Lz,
FHALURIEHRE KO A v OREEIX, MIZATBIEN TARMZERT & OLFBIETF A ¥/ %S
BIEFkomsE) CEHSNZERE( 7(h 3 2)B LU A ¥ (VECTOR3RV(Goodyear)(/ — <
NEAXNE LT, 2k, BIEEOETHEEIT 50km/h & LT,

R—F2ar 7 ) — b MliiEBIOT A7 7V MaEOBRTORBREREZ, REREJIS BB L
VH A VIMERE Z LK 351277,

- 101
s R T (JISE) T
76 | —e—d—FaarsU- % 99
= —8— 7 AT 7 MR .
) )
B 72 ; o 95
B CL\/\O gi%
(LU — 93
68 . ' 91
0 1 2 3 4 5 6 0 1 2 3 4 5 6
PR () HEFHEART (&)

M 3-5 BREEETJIS BB LU A Y-S X 585 ORBRRE R

(1) Mt LB OB &8
1) SREESTJIS )
R—FAzary ) — MEEOHK LE#OBEEMEIX 70.9dB THY ., TATZ 7V MEELY b
3.4dB Ko fe, 7ok, HELEIOREMEIX. R—F 2327V — MNliZEN 75.9dB THH ., 7R
7 7L hEREEL Y 2.6dB mavo Tz,

2) # A IR E
R—FAarr ) — MEEOR TE®ZDOEEEIX 96.1dB THOH, 7AZ7 7V MLV b
1.5dB &Ko7z, 7ed, MLATOBEEMEIX, F—F 237 ) — hEdEd 91.9dB THY, TR
77V hERELX Y 0.1dB B o7z,

(2) fEHIZE B2 S BEFE L~V DZAL

1) BREESEE

R—FAary ) — MEEOHMIZE b2 )BT LVANVOEIE, MIEZICH~TLR 14ET
LMY LU(70.4dB) 2R L, LA 34T 1dB @&V 71.9dB 7R L, i/ 5 4F TR0l 5
1L~ (70.6dB) &R Lz,

TAZ7)V ML OB T, A EFTR-—F A7 Y — MEEOF /NI VERET LN
WERLZ, Thbb R—FAar 7V — MEROFH, B4 14T 2.5dB, #/H 3 4T 1.7dB.
FEHFETREFPEREVICLARFEA L 2> TH 22dBRVETF LS VER LR,
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DX Hiz, BIREICL > T, EREFEICETOLEHNRBDOoNIMN, LA b F£E TREKT
EAR—FRar ) — bEEDRBEFEST AT 7 MEEICHA_ATEVWEE LV TH Y BEEE
B E RO b,

2) Z A YIRS

R—=FRAar s ) — MEEOY A PIBERE I HEAC > TELS RAEATH T, T70b5,
B TE#ICHTHEA 1 4T 2dB, £/ 3 4£Ci 3dB, £/ 5 £ Tix 3.1dB Lt/ 3 F L i%iE
FEDOBVEET LNV ER LT,

TRATZ 7V ML OWBTIR, R—F 227 U — MEEOFBHA 1 T 0.6dBEVEET L
SN ERLED, EHSERBLIUSFELBRILERoT,

PlEDkSic, #E 1ETEHE—F 2227 ) — MEEORFERDRABD b, 40 3
FEUBETIE, TAZ7 7V MK ERSETHY, BEERBDIRNZLALLBOONR 20T,

(3) B&E L~ DRI B
18 A7 #—T /i L 5 EEKEBE LV OEER 36 17T,
D Hi TE#% OBRE LI D EREE
MIEHOR—FTRar 7 ) — hMEEOBRELVANVBRERRE 2D EEKIT, REBRED
1000Hz f+iT, # A ¥/HEEEE ) 500Hz R Th o7,
FTAT 7N hEELERTR—-F 2207 ) — MEEOREET L-UVIL, REEREA 200Hz L
b, 24 ¥EEEEN 2500Hz UL EOREHEET/hEL ot

2) AT L b7 9 BRE LAV OREEFHEOE

a) HEEICE b ROIFR—T A2y J— MEEORE LALVHRRE 05 AEK
HEH 1 4EICBWV TEREERR S C© 1000Hz 1. # A v/ EERe T 126Hz . #tH 3 ik
THEEEEMN 1260Hz (13, & A YRS 2 160Hz (i CBRE L ~ARRRE Lol 2,
e/ B AETIT, BREEERE A 1000Hz (1., % A ¥/BEERE S 125Hz (i TRE L~V iiR K &
Roi,

b) TATZ 7/ ML AR —F 237 Y — MaEORET LA DEL 72 5 RIERE
HEH 123V TERERRE A 630Hz LU b, # A V/RRHEEEE S 2500Hz UL ETT 27 7 )L M
TR TREBE LN ELaolz,
R 3 4E T, BREERTE )Y 500Hz B b, & A ¥/EREERE A% 5000Hz LI ETT 2 7 7 v MMk
WHARTEE L~ AB/phEL ot _
fitF b Tk, BRERTH 80Hz YA L, ¥ 1 Y/HMEERE DS 3156Hz LA ETT A7 7 /v M#ZEIC
ERTERE LA/ ESL ol

c) B O
MTEZEEA 1ETE, BVEEEHETCR—FRar 7 ) — MgEL T A7 7V ML D
BEOEBEWVARLNAAD HLASBIVETIHMEDOEEZEOENHIZEALLERBD NI T,
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3.8 VUENh, BEOIKR

A 3 EHOBIMRAEZEE 32 BLW 33 ITRT, ZhiD, OUTFENhSTREAL S 22 #2R
MThoTz, BB, —EHICHRSERED S L —FIZL 55| oBEENRREZ T DN NEHM ORBEIL 2
Mmofm, £, SEREIHEHNAEL TR, BMORER: SIXECTWaRdroTo, 2B, #
BRTHEMRDICE TN TV REE LI BN D,

BEP 39 2 L— KL BBl ohE B 3-3 GO
BEFR 5 R D BERA BEE 34 B LU 35 I05RT, TRED. &TORFFCEIRSE Y Ak

Entm, =L, BHMREIZECTCW RWZ E2RER L, £, BHEOARITEOREITRD
biVigdot, 2B, A IETHLRDLNEZHERS ATE L TV,

R

1 2B ISEFE -
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4. F&OH

ARFFIL, BERAR—F X a2 7 U — Ml OBEeE (KRS ol LEo—o LR H—F %
a7 —MokB Gllas s U — hF—S— b TR BT 2 3RBREE & S5k L. 7 O fE Tk,
MR EYE, AL b 5 MR IIIE, TRESEEC T R 0 IRPTE 2 COMRERHRT 2 2 & Th B,
bz, THIOEMEL, Fifk - EREMbT 2 X MEBOBIENSEELRFNER TH Y, BAM
WokHEE B L R a2 bR 22 L Thb, TNHDBNEFIFRE KFETEDTET
WBBDTHD, H—F A2 s ) — NEEOUR 5 F TOEBRE L LT, BiAtk, +-0
BYUE., BFEAKE, bELIEAE, HMOBE, BER EEXRICAREIT 72, KERITLLTO
BN THoT,

41 R—5R2a 29 ) — FOBITFREF & U3 @B HA
ﬂﬂﬁ@ﬁ~?x:yﬁﬂﬂk®ﬁﬁ28Eﬁﬁﬁéﬁﬁ%i@ﬁﬁﬁﬁ\&%Mmﬁﬁk?%
. EREMEEVEM IR AR L,
ZZ B AR, A2 BB B AR GREED 3.5N/mm 2 Pl b & 2 A MR — T A a7 U — FDFR%
b 32K ST S, ThE V.| ZiBHEE LMK E TR 1.5 B THOTH T,

4.2 FEf-AME
ftH 5 L TOBEROEZ AL, MTESZ LD SLCORE o705 LEH O LA/
2.4mm YL FCRE RN TH -7,

4.3 Y EHRIE
[AEERT R Y BRI EZDF 7 2 X)) THIT Lo SR OB BEERE O . #tH 5 F#F TtoT
AYHBEIE, ORI TWA 2 & BREER ST,

4.4 ZBEKE

SEERR O M T B 1% OREKBIT, ARBREED BN +5 723K M XV REBHAEE M 2 m
&g, AGICERTEEZHB LD, #4400 ml/15 HThHot=d, HIBZERR 15% £ 2.5%%
BETT5 L ﬁ4*@ LN A B EE TORBKEIR, Z OIS HERE ThH Y,
BEEAHWTHLZ P OMEROFELR L VETEATHYVILA 5 ETRBKRE 25T,

45 DELENE
MERODELINER, 7 5 FETROONAD ST,

4.6 BHIDERE
HHASHR O B D B A2lL, A 5 B E TR bhigo Tz,

4.7 BE
HHEIRORE L -Uid, TEHE TT X7 7L MRS, BRERFJIS BB X0 A v/
mbEe & bR EEIRRH D EEMRE L, b9 R —F R a7 Y — F&igEL 72
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77 MHEORE LNV DET, NELRBBERTH Y RERSE TREKERSTHT AT 7V
NI RBEEBRBD L Z ENHERTELDN, ¥4/ YIEEES CRtA 3ETRILC 2D
T AT 7V Mg RBEF RN b o T,

4.8 DUEIN., BEDIKR

SEAERR OMER LI, 5 £ TOUEINCRER bR BERRI Th o7, £/, BHIED
BRI IERD b oTn, BB, —BICRERO S L—F It L BB S BEERRZT SN
e RNEM OMEEITRD oo T,
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1. BB
2. BREORIEFE
3. BRIERR
ft&1 FA—FRar7)— O EERBRRER
ft#& 2 Pl AMEORIERRE R
&3 TV IEROMERR
& 4 BRFKEBOHERR
ft#£ 5 bELENEOHERR
ft& 6 HBHOBREDRERR
ft& 7 BEOHEMR
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1. EE®RE
1.1 BHMOBRER IUBEGRFTOLE

BHORBER L UBEAKEE, THEAR—F 237 U — MEERFE TSR GHEEA
A MRS 2007410H) (BUF, REHEIEFER) CEC T ko, BMOBEER L UE
BREFTO 7 v —EFH1- 1R T,

——————————————— B A A

T
l

| REOHE

B DR
5 B 1240kg/m’
LT A

REeEHt
I$EIE

(EFEHER]
REEEHR
EXTiN

—| EEDHE

EILBEE

TR1-1 B OBER LCEEKRFDO 70—

1.2 fER#E

BRI O BB RIS, FEHOREN G 2HR12TRT, BHE. B TEME
FRKEH - DFBHE=ZTIRERE LI b bAEa Y THETAF R EM R L, HE
e UTHEMLZGTIXIIS A 5001 GERAFA) ICHEIN TV A BERERASHIZEA LTS,
BEF L UCER LsFabS1ik, JISA5005 (227 U— ARA R UWED) ORBICES LT
%, MmS2it. JISAB308 (LF 4 —3I 7 A RarvsU—h) CHESHTWABICHERE, &
KR, ok &, BIESEA LTVARY, B CER LB RBREE CIIBELSMNLES LTy
Toid, B ENTZ L OIRBHEER I UOWAKERES L Tk, JISIC I iEMmoMEs &
BAELTHLaYyZ7 V- EMBEWME L TCIMERTAZ LB TERWVWEMTH B,
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(R11 AR

fiiiE E%%22 R I OVHE
P I EBELEFT O REA R (KEER A MY
ﬁi At He R 3.14g/em’
;'fWWX RMS ﬁﬁgﬁfﬁx:z¢u~ﬁ$mﬁﬁﬁﬁﬁ(k@&ﬁ%yﬁ&@ﬁ
BERE @ 2.07g/cm
b (B IFRKEF T FITAKEE) |
s1 FEIEE : 2.63g/cm?, EELEEE : 2.58g/cm3, WIKE : 2.06%,
ETEE : 63.6%, MK : 2,67, Wi E : 4.78%, BTMHE™! : 1.4%,
PIPRHIEFEBE ! : 56.2%
=g %) M (& FH R RITALERE) |
H TR E ¢ 2.4bglemd, HELEEE © 2.34g/cm3, WKER 1 4.96%.,
¥ S2 EFEE : 62.3%., HKAIZE: 1.66, A7 E :5.11%, BEME* 1 1.10%.
B Ay ™ BEAE L VW, =TT : 0.000%,
BT 1.95g/cm’ DWRIZIEL HD*L 2 0.0%
BRI RERA 8- (FRHRKEFT FFTRLRE) |
HLE A G7 BB A TS bmm, REEFE  2.65g/cm3, FEEEE : 2.59g/cm3,
AR : 2.32%, JEFEF : 58.3%. MUK : 4.86, AL R : 1.96%
(FE) *1:

BEREEFSIN)

B RIIEIRAE 22 ) — TSR HBRETOFMRAR LY o L7z,

& a8
03 06 118 236 475 95 16
SBOIELRT E(mm)
FHE1-2 A ORISR

1.3 F—F Rz 7 Y — o BEMR

R—FAary J— O REREMRI2ITRT, RBREEO B0 — 200 B A LS ST o
Y7 U—MEETHHZ LD, HOREAKEL Y BRMEMREBIETIEOM EAELE L, HiEeZE
BRZBIIDERDI8% N H15%E L, FRAIDZEREE12.5% & Lz, BEOMEOKREL D | #EROFE
FKYED EAEAE T 2 BARER0.01cm/sectI 2 RFBIS%U L EZ VLB LT LI ENLAR—FT A
U U — M3 O BRI AR LA TTREME A VO 2 & | 38 X ONRRRIC SSERR 00 B AR A MERE T b B
R EDAEH D BEEIERE T d 5 800ml/15seck i & LIRWTTREMEN & 2 Z L IXFANIHA L, TH&

HHTh B,

%5—0wﬁ%%%@ﬁ%ﬁ‘ﬁ~§x:y&9~%miézyﬁUékﬁ%@%ﬁlﬁ&bf

BUZSHEBEMAEE IR TEY ., THHEE 528 B0RY] (480FH#) £ CIIKEMKETR S
& ERAME LTIl 3R T b % 3.5N/mm?24 36RERILIAN, XV AFE L < IX30KFRILAPIZ
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ERTHZEEFBEEL Uiz, REHEEMHTIREIIIEREY #1#28H £ TARFEAETL5N/mMm?2L L
Fro T2, BBREETET V7 —F b v 7R VEBERETRI D, MESLOIFETICRBT S
AMER R0 LA EBME L 2D,

f1#£1-2 BAEMER
H Ep=dia
2B 15+2.5%
30~ 36MERIC 351 A ELA H T IR (0 bis) | 3.5N/mm2LL k-
MRS BT IT B R EMEM TR (0 1) | 4.5N/mm?LL k-
A feE IRF ] 904y LA E

1.4 ALEVICHAWDES

UMY (A DR A ST, WA THEE, FRI-1BLIOHRI2E Y, ARkttt
(W/P) 1320.5%. EL % /VHEHZERE (Km) 120.75, ~=—2 MIEH 2RI (Kp) 13812/
WEIBEAT7.92, S2EAWVWZHAN6.108 L, IBAMESINEIIPX5.45%E Lz, LBV ICHW
HEA EFEL-SICRT, RUBYEAD RO BH ORISR S BEHF1-4TTRT. B OB
Wiy BITHREE TH 5 40kgm3LL FTH o7z,

F#£1-3 ALY ICHVWHES

[y as BEME B8 (kg/m’)
Bl W/P Void | m/g P S P
@) | K| K2 | oy | o) | P8 |V mcTRMs TSt sz | 9 | B
SIT_| 205075 792| |, |536| 32|04 432| 25| 141 — | 1466 | 2158
$2-1 12051075 6.10 536 28190 [415] 24 | — | 1551466 | 2150
1514 BHORERSE
BAZ, SI-1 521
. BifEE R E HENEE kI &
A Aty £
S1 4.73% 141 6.7 - 0
) 5.11% - 0 155 79
G T.96% 1466 387 1466 387
BEkI B (kg/m)
_ 354 _ 36.6
E¥E(E : 40kg/m’LLTF

1.5 B—FRars ) — ol
F—S52arysV— roREFEX, SV E60L_#iAmn 2 Y 2FEH L, M TERE
REEICHAERLTEALE,

1.6 EHEFER .
BHAROBERBLOHMEL LU TIORL, FRBROEHERL & BEEEZTR 151077,
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13 1-56 FRBROFENMbe & BAEE

H A S fite T 1A ' B AR
WFEIcEda 27 o —R B | BEHER 15+2.5%
TRRZEPRFR O HIE PEHIE —
A {5t B D B Al B304y, 604y, 90433 X UN204y 9053 LA |-
R—F2ar s ) — MEMEOIER | BH1205% HiEZEBRE17.5%
il 1 5 AR M1 BB Lo 0 b1.5=3.50N/mm”

(V) w FEICLZay 27—
U PR £ 3 VAT L — BRI, BREHELEEA O 2 (T L5, RROMER, 7
=T NS T — 4 BICERIE L7 ¢ 10X20cm SRAI s PTE R (2.60kg) D=2 U— btk
EI3BTOTTRAL, BEFERETRELBL ALY, T0%, A EAL VER kg DB
MHEEDEE DR ) X T, F—T AL T L— S % 2 DEHER S B0 TFES (mm) %30
ET %, TOWWEENO =7 ) — FOBELZRD, FHEEEGIZBIT 2 5MEOBEMEL VR

B OMEDRE TROLN D EREIHE T 2,
(2) TIRZERRFEDHIE

¢ 15X 30cm PRI AZ, Z2BIR 17.5%, JES Sem &b a7 U— B2 BV Y 1T
BAT 5, £O%, FBY 2 EBOT 1S BRMHEDE %, RS m)E2ET 5, ZORE
ENRbar 7V — hOBELRD, HREEEL AW CTREREL RO 5, TREBEIBE2MH
EORIE TR DN 2 ERBIHEET 2,
(3) TIER#H DR

TVT—4 N7 v Ik HEREBREL T, MiEShiR—F 22307 ) — b 2pm CREET
DERR X FITRA L, ZRIEEED LI TRERRORISEEZRET 5 Z LIc kv TTER
HE2HES D, BNRRIZIS T 5 TR OFMERBIT. BAE 90 LAk LTHEH# 120 4%
TR L P TR Lz, | |
(4) R—F 2= 7 ) — MERKOIERS

R—=F 2z ) — FOERAROMED J/(F)ICI-SPOL-1 #MHEAN BAa 27 U — |k T2BE)
T B,
(5) PREBRAZEREDORE

N—7Aar7 ) — ~OERFRBEFEGICI-SPO2-1 #FHEA AR 7 Y — FTEHL)
LD,
(6) i omAL R

JISA 1106 1M U5, HNMIRICHIT 2 i M ARBR RO S BREE, ZREAA X NE LS
MENNSRB I LD, REWTIHMT 572D ICHRREZMBIIALERED LIBTH S
17.5% Cifro72,

1.7 FRERFER
EEABRAERE M RLI-6IORT, RASIUTHHLIER (05)) OZMISEE B EIE15% % D 2.5%
RE L ZOBOBRERED B TH 5 15226% 28 Tz, LoT, BEAOHEHET,
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BRBREZIT25 2 &L Uiz, BES2- LT BMAEMES L UM ME & b AIRELERE Lz, LavL,
B OBRREOEKEEZHER LI2L ZAH, REKER-oTEY, KEMPER S SNEZRI LT
W Z EDPHERENT,

f+&1-6 HERFIR

[ - ZeBRIEIEME TREZefR =R P58
W/P Void 7 B
& | o | K | Kp | o5 (%) (%) (N/mm?) *
4 047 [3047]6047[90%3 1204 | 04y [120 %[ #4f 1 B | ¥4k 2 B
S1-11205 | 0.75 | 7.92 175|194 | 18.4 | 17.8| 184 — | — (13é3f%) : (14{;3;%)
15 : :
S2-1 | 20.5|0.75 | 6.10 152|163 |165]15.7| 164]101]| 138 (13;320/0) (14529%)

() *1: FEIPIEEER R D 22 R R A E B

1.8

BG o

BEESI-IT M IEMEOREHTE CEERMA2E L TWEZ b, BV ZIVIHEM T

(Km) 20057717 K& L, 080T AL ITo T, FHERDE

LB ZMRI-TIC, HEROES

IZBT BEM ORI BEMERLSITRYT, EASL2H B ORMRIY BT E M TH H40kg/m’
UTTholeZl &b, BEMOMEy DREBILERNI L 2R LT,

FRABEREZARL-IRT, EESI234REEESIUCHITHREL b REELZHRE L.
Fio, BEBROHREDOFAMEELHBLILL A, BAENRDHD Z L 2R LT,

1£1-7 HEMS1ZAW-EBREGDOHEK

s Al & it R Bfrg (kg/m’)
E2A W/P Void | m/g P S P
%) Km | Kp %) | %) P/S | W ACTRVS TSI 1S3 G7 | &%l
S1-2 |205(0.80|7.92| 15|57.2|3.2(98|450| 261|147 | — | 1433|2154
fT#1-8 B ORMEIS &
Bl 4 S1-1
OB RS E EEE (kgm) [ESE (kg/m)
S1 4.78% 147 7.0
S2 511% = 0
G7 1.96% 1433 28.1
BRIERBIHE (kg/m’), EIEE : 40kg/m’ LT — 35.1
fF#1-9 HEER
B - ZERFEAE E TRZERR = dh 17 5
W/P Void
& | oo | Km | K | 00 (%) (%) (N/mm?) *
% 045 1304760471907 (12043 [ 045 [120 43| #féin 1 B | #ks2 A
4.00 451
S1-2 (2051080 (7.92| 15|15.0|173|167|17.4| 164|10.6]| 133 16w | (177%)
(#£) *1 : FEMAIEERER IR O 22 3R A 21
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1.9 F&9
iEDFER LY, 2BBEOMEBMZEH LSO 2 AEL- 10T, RFEE L 0 #EHIT
Werb (S1)., BOAIIfTEI-1LCHE L,

f1#£1-10 HBRERFEL D
' _ op i R
,%\ !.;E'— 1 ] S — - "
BA4 | MEM OBE | FIERRE S RERE | i R
S1-2 JISIZiEA | 1204304k | 245 T | 48BFRITHEZE | B 1
S2-1 | JISIZARES | 1204584 1 | 24F5R T R | 48BFE Tl I | B A

f1-11 BE LIRAES

Bl E &R BEE Bfr & (kg/m’)
BE4 | WP Void | m/g P -
%) Km | Kp %) | %) P/S| W toeTrvis] St | 67 | A%
TCS-SH [205[0.80(7.92| 15[57.2[32[98[450[ 26[147] 14332154

(&) RMS#HINE : PX5.45%

1.10  dfT o EE R MR R B

(1) =k

fEAME, R—F7 a7 ) — o BEER, BaBLORESE, BERARFIEZ ST LR
FETHDH, AL TRELEZLO (FRI-1128) 2HA L, BiTRE~DEBLHERT D
EROKBEE(IRL-121IT7F, BEZEREL, BBREEFERST 20 BEERRETERETHY | A
TERETHH15%, EHEOTIRMERS LV ERETH 512.5% B L P1T5% %R EME Lz, RBR
EAEREF I EEHE® & Lie, BABEIL, SERE (20C) LHEBREEORY (&+ER. 11H)
ZHERLZI0CE Lz, B EIIZZERBERE DX S TH 51.250 (30WFH]) I8 L URREHE
YESREE DR TH D28 A 2 EAR L U, ZOMITHEEOMEZ R T H-0IZ1A, 2B LU
HiZBWTH S0 Lz,

fir31-12 EBrRKiE

&% | BREzERE | ABRAERIEE | BARE B i

175-0-20 17.5% 20C | 1B. 1258 (308:fE), 20, 7H. 28H
175-0-10 e 7 10°C | 1H., 2H. 3H, 7H

150-0-20 15.0% 20°C 18, 1258 (300[), 2H, 70, 28H
125-0-20 12.5% 10, 1.258 (30Bff). 7H, 28A

(2) ERER

(2.1) ZEREOEE

ZERRR L HITREDRERIZ OV TTR o T2 EROKREZAR-1ITR T, #iTRE &R EEoe
ZERR AN EE D BAR A A R1-3IZ37, BB L7 9 . 2B R E 8. 5N/mm2i 31 B 30RF M T, 3%
FHIEYEREE 4 SN/ mm2iIM n2 B T L7z, B8 IR L ISIERBOBREH 2 L EX bh,
BT IR & ZEPRR O BAMRE —IRENG Lol R 2 3R 1- 1410787, #3008 12 d61) % B a R 1328
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BA13.4%0 5 17.8% CIRIFR SRR TH Y . thodfln L IXBR A EMZR Uiz, MEp30k:H 2
&< & EEMEBIC R BIE PEEEOEBRRE L RBENTHY, HITHREIFZERENI%KE <
725 Rl B T130.23N/mm2, ##528 F TiX0.88N/mm2/h & < 722 7z,

f13£1-13 ZRFOLE

. aim | e | sm | s Fi7 AR (Nfmn) *
an g‘_L:_:"-?;z 3 HE Ul 2 B 1.25 A q %2 * 2
PR | ERR] | FEREE 1 H (30 B5R9) 2 H 78 28 H
: 2.80 434 495 | 492 | 566
175-5-0-20 | 17.5% (173%) | (17.8%) | 17.2%) | (183%) | (17.4%)
) p e | v | 338 4.48 521 | 611 637
150-5020 | 15.0% | 57 | BRHES | 20C | (S0 | (156 | (15.9%) | (15.6%) | (15.6%)
0 3.74 433 B 648 | 7.2
125-5-0-20 | 12.5% (13.4%) | (13.4%) (13.6%) | (13.3%)
(¥£) *1: FHIMAIIRBREOLEEBAEM, *2 : M3 B LB EKPREA
8 -, i . —e— MHEH1A
< Rt ! --0-- ##n1.258
E6 - “?%ﬁ* . n-- BES2R
2 b mranox - -HMEIA
WA BT TR - MiR28H
| i I
=~ 2 I | I
g || i i
0 I | | I 1 I
12 13 14 15 16 17 18 19
AERIAZEPRER (%)
f1E1-3  ZSPRER & ol (T 50 E D BEHR
1#21-14 BhiF98RE & ZEREOEYF
: e | B EG % FAV T el Birs o (BH () JAEE : N/mm)
8 3 /mt
M | B | ST R ERE TR
12.5% 15.0% 17.5%
T |02326] 60113| 0.9646 4.00 3.42 2.84
1251 0.0023| 43479 0.0600 438 438 4.39
2¥7 [20.2000] 8.3900] 1.0000 5.80 539 4.89
7 [-0.3381]11.1900] 0.9783 6.96 6.12 527
28 [-0.3800[12.2810]  0.9999 7.53 6.58 5.63
(F)*1 : @ITREZENZIT—E, *2 ZRB2EOHEBRICL HREE.

(2.2) BAREOFE
FAREN T REICRIETEEBICOWTIT R EEROBEREARIISIFT, EEOHE
THLRHLEL SR —TFRar sV — hOMITBRERRMEICRIETEEREOREI~F =2
F A BOBEANTETH D, KRR TIEaL 7 ) — MEEZRE LR o722 &0 b, RLITRS
NAHEAERER L BAEEOREDEERTH 3Nurse-Saul X F ANVWT<F 2 U 7 4 2RO SHEFIRE
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FRE L, BHEEE (C-H) BBEEBECIOCEMELFEELEEL b0 L L, GO
LHICBT 2REIRA L, #EIRE20C, BAEMBIRTRDBNE30C - 0 & L, HEMETH
CINO T8 b & AT Te D BRE 2T R1-4127 T, R12ICBWTHIE LR, @R HGE
B (35N/mm’LL L) &7 3 EMERII28 5 Th o, Lo T, ZREN FRE (17.5%) Th
DR—T A7 Y— MIBWT, 36FRFMLINIC @B E1T 72 9 72 I L EH R A B E313.8°C
LET2idhidiebizn,

. I

M=>(6r+10) | #1.1

t=0
T . M:<=F2VT 0 (FEEEE, C-H)., § : MtRIcBITA =22 ) — F0EH
HBARE (CC), T: BAEHM () 75,

o= o fi-exp(-axTe")} X 1.2

ZZTC, b B¢ (Te) 2B 28T (N/mm?), fbumax : FHIMENCIIT 2 HihT
O[T EE (N/mm?), ab : EBREH, Te: LM¥ERE (20°C) OMEICHYS T 54408
# (R) &7 5.

f1#1-15 BARESHTREICRIT TR
HiE | SR RBik %4 pTIRE (N/mm®) *!

TR ek | IR | (ERURER (R 125 [ | 15 H "2
. i ] 1R Go B |Gewsmy| 2H | 3F |7H
' o 2.80 4.34 4.95 : 4.92
175-5-0-20 20C — _ .
17.5% | 54 |HeiiEs (17.3%)| (17.8%) (17.2%) (18.3%)
175-5-0-10 “10cl 0.08 B 1.22 3.97 | 5.04 | 545
(17.2%) (17.2%) | (16.7%) | (17.0%) | (17.2%)

() *1: AR O RZZEBREM, *2 - M3 B SIRRIIBAIE K DA

70 . y=5.06(1-exp(-0.50x"4.98))
' R:0.97 o
6.0 \

&2 O

£ 50 -

E 77

2 40

i
3.0 :

® o o o20c |

g 20 o 10Cc
1.0 28.50M | [T ERER

0.0

0 1t 2 3 4 5 6 71 8
At ()

TR1-4 EpEiro i RERBNE (272K FE17.5%)

) GEEC. RER. AAET  F—5 2227 ) F OB RER I R T EARE O
B A harr7V—REa3E,. No.b5, pp.353-359, 2001 &
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2. BEOBEFE
(1) RIERHS

- I 7 J 7 (b3 Z)ORSIATEIE N AR RRT & ORI 1 ¥/
B TR 2 U 7 25 D B %S | CE)
P FAYEBLOYA X Vector5 RV 195/60R15(Goodyear) (337 1THE A\ T ARFFEHT &
DILEBFIET & A /R EERE R E S IEORRE TEMH)
- BREE RT3 NA-27(Y) # ) (RERE T IS B HIE )
M5y B MER S 5F NA-05(V A )& A v/ /#m bR S HIE )
s F—F L a—F I =5 4 A2 PMD-R55(/ 31 A =7)
MDLa—%

VECTOR 3RV
<:—_—-| 195/60R15
i (Goodyear)
- .'_.‘_
EifjarEa—4 @ @
(EE) BEaEt i
TA7aR = -
1 & Y/EER S EORERREE( 7) FTEE1 ZA4¥ Ly RNZ—2

(2) BIEFHE

BT JIS OB EFHE X, BIEE/OF.LME 5.5m, &S 1.2m OMEIZEER IO~ A
I HEBBL., FOBEFTTOE—7 L-ULERIE LT,

A Y /EERESIY., PEROEEOF A YILFEICBEHO~A 7 2RV, 24 ¥ BHET
5HEEE A MD L a—FiZig Lz, BNT U3 47 ¥ — 7 EEH S as s T —EREIN O B
Bt L OEIREAMIE S OBRE L-UVERM Ui, OWERIFT. BRREGEERMEL AR,
WrEEE 2 1 E@E TP R, o7 ) 7 HE%E 1ms & L, ETEEX, 50km/h & L
72
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R 1 R=F Rz 7 Y — b Ol i8R R

i i 587 (N/mm 2)
b i 24 KFfE] | 36 M 7 H 28 H
mre 170 403 | 5.83 | 6.89 |
ETY. I W 164 | 401 | 7.02 | @.-Z.Z----
— 4.47 5.80 6.50
B3 |- 162 | fi_-_9_§____
- S - ]: _5?'_ ________ ‘3_‘_%'?____ -
* 4.13
13 2 Fr- AtED R ER R

B (F) | LE% 14F 34 54
1 -0.5 -0.5 -1.5 -0.2
2 -4.5 -8.5 1.8 0.8
3 -3.8 -3.8 0.0 1.8
4 -4.0 -4.0 -1.0 -0.2
5 -3.0 -3.8 0.8 -2.0
6 -2.0 -2.0 -1.5 0.0
7 -3.8 -3.8 0.5 -2.2
8 -3.2 -3.2 2.2 0.8
9 -5.0 -8.5 -0.5 3.2
10 -3.2 -3.2 0.8 -1.5
11 -1.2 -1.2 -0.5 0.8
12 -1.5 -4.5 -0.5 -0.2
13 -4.0 -0.5 1.5 0.0
14 0.1 -4.0 -1.8 2.2
15 -3.2 -3.2 1.0 -1.0
16 -2.0 -2.0 2.2 3.2
17 -4.5 -4.5 -2.5 3.2
18 -1.8 -1.8 0.5 -2.5
19 -2.2 -2.9 -0.8 2.0
20 -4.5 -4.5 -1.0 1.2
21 -3.0 -3.0 2.0 -0.8
22 -1.0 -1.0 -1.5 2.8
23 -4.0 -4.0 2.5 -0.8
24 -2.5 -2.5 -0.2 1.2
25 -2.8 -2.8 -3.0 0.2
26 -2.5 -2.5 1.5 -1.5
27 -0.5 -0.5 -1.0 0.5
28 -3.2 -3.2 1.0 -0.5
29 -2.5 -2.5 -0.2 1.5
30 -2.5 -2.5 -2.2 -0.2
31 -5.5 -5.5 -1.8 -2.0
32 -3.2 -3.2 -3.8 -1.0
33 0.0 0.0 2.5 -3.8

v/ W e

{%ﬁiﬁ 1.43 1.77 1.83 1.81
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3% 3 T EHEORERR

BB R AL
Sl i L% | 14 | 3 4 | 5 4F
3 BE (km/h)
20 | 40 [ 60 | 20 [ 40 [ 60 [ 20 [ 40 [ 60 | 20 | 40 [ 60
0.70 1 0.65 | 0.65 | 0.42 | 0.42 | 0.42 | 0.64 | 0.62 | 0.58 | 0.73 | 0.69 | 0.68
Al 1066 | 060 | 0.59 | 0.45 | 0.44 | 0.44 | 0.64 | 0.61 | 0.58 | 0.71 | 0.68 | 0.66_
0.63 | 0.59 | 0.56 | 0.45 | 0.44 | 0.44 | 0.62 | 0.59 | 0.56 | 0.69 | 0.66 | 0.65
/0.65 | 0.61 | 0.62 | 0.40 | 0.38 | 0.39 | 0.53 | 0.51 | 0.49 | 0.65 | 0.61 | 0.59
A2 | 0.60 | 0.56 | 0.55 | 0.38 | 0.38 | 0.38 | 0.53 | 0.51 | 0.49 | 0.64 | 0.60 | 0.59
0.58 | 0.54 | 0.53 ] 0.36 | 0.36 | 0.36 | 0.51 | 0.49 | 0.48 | 0.63 | 0.60 | 0.58
069 | 0.63 | 0.62 ] 0.47 | 0.45 | 0.44 | 0.66 | 0.60 ] 0.55 | 0.72 | 0.65 | 0.63
A3 ] 064 | 058 | 0.56 | 0.45 | 0.43 | 0.42 | 0.64 | 0.60 | 0.55 | 0.72 | 0.64 | 0.62_
0.62 | 0.54 [ 0.54 | 042|042 [ 040064 ] 060 054 0.70 | 0.63 | 0.60
) ] 064 [ 059 ] 058 [ 042 | 041 [ 041060057 ]054]0.69]0.64] 0.62
1% 4 BEKEOHERER
S ' &5 /K E(ml/15 #)
Eg% BRVET | e | 34 | 54
E%
______ 87 | K | ABK | FFK
L 34 | Ak | ABK | FdK
34| RaEK | AEk | Ak
197 (95| B8| AEK]
A2 873 97 59 | iEK
OwWP 803 97 60 | RFEK
337 | 42| AEK | RFEK
A3 | 3181 40| K| AFEK]
310 37| RFEK| RFEK
EH 394 68 59 | Rk
______ 82 | ABK | FFAK | FEK |
A4 71| EIK | REK | REAK
69 | A1FEK | AFEK| AiFEK
893 271 18 | Ri#K |
o | AD L T8T L 266 18 | K |
765 258 18 | K
| 452| 68| 8 | B ]
A6 || 449| 68} 8 | FEK
449 66 8| AFEXK
Fyy | 446 164 13| Rk
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f15% 5 DLW EDRITERR

b2 b E(mm)
iR Al~A4 | A2~A5 | A3~A6

_ IWP 3.0 1.0 1.0
g;«ﬁ‘ OWP 1.0 1.0 0.0
B E(E 3.0 1.0 1.0
IWP 3.0 0.0 2.0
OWP 1.0 0.0 1.0
14 I EE 3.0 0.0 2.0
1E—ER 0.0 -1.0 1.0

S 0.0
TWP 3.0 0.0 1.0
OWP 1.0 0.0 0.0
3F H T E 3.0 0.0 1.0
3E-HK 0.0 -1.0 0.0

S 0.0
IWP 3.0 0.0 1.0
OWP 1.0 1.0 0.0
54 HlEfE 3.0 1.0 1.0
5 —E% 0.0 0.0 0.0

D25 0.0

) BIEEIE. IWPEOWPO I bREWEE L,

ft#& 6 BHOBEORERR

B #1 D B2 (mm)

RIEG] 12 | 32 | o7
______ o .01}y 1 1 |
______ o .o 1 1 |
______ o .o . 0 1 0 |
______ O .0 .65 | 0 |
______ o ..o .0 1.0 |

0 0 0 0
______ o .06t } o0 | O |
...... 0 . ]1.61 ) o0 | O |
...... O ... |..o 1. 0 | 0 |
...... o ..|.91 f O | O |
...... 0O...{.901 ( O | 0O ]

0 0.1 0 1
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3 7-1

EE ORERR (

TR

7

v

TAav

fETE#%, REEEJIS{E) (dB)
|

I 7E A1 5%

1

2

3

1

2

3

SEH

63

42.3

30.7

35.5

36.2

33.1

32.7

26.1

30.6

80

40.2

40.0

36.7

39.0

34.1

39.2

34.8

36.0

100

39.7

44.2

45.0

43.0

38.8

40.3

44.1

41.1

125

44.3

41.5

40.0

41.9

43.5

45.2

45.0

44.6

160

46.9

44.4

48.2

46.5

45.7

46.8

45.3

45.9

200

46.4

44.6

47.4

46.1

50.3

48.7

49.2

49.4

250

51.0

47.9

49.2

49.4

54.0

46.7

48.8

49.8

315

1.1

50.9

51.1

51.0

54.4

55.4

52.0

53.9

JEl gk

400

55.4

55.7

54.7

55.3

59.9

59.5

58.2

59.2

(Hz)

500

60.0

59.3

59.4

59.6

63.2

62.9

63.0

63.0

630

59.7

58.3

59.4

59.1

63.8

62.7

64.8

63.8

/34757

800

61.7

62.6

62.1

62.1

67.5

65.3

63.9

65.6

NN H

1000

65.6

64.4

65.4

65.1

67.3

67.8

65.9

67.0

JEI 5K

1250

63.9

62.6

61.7

62.7

66.4

66.7

65.8

66.3

1600

61.3

61.0

60.3

60.9

66.0

66.3

65.6

66.0

2000

59.8

58.1

58.5

58.8

62.3

62.1

63.4

62.6

2500

56.7

55.2

5b.7

55.9

60.0

59.6

60.7

60.1

3150

54.0

51.9

53.7

53.2

57.3

56.3

56.8

56.8

4000

51.3

49.5

50.3

50.4

54.2

53.7

53.7

53.9

5000

50.1

47.4

49.3

48.9

52.1

51.5

51.7

51.8

6300

47.9

46.0

46.3

46.7

49.1

48.3

48.4

48.6

AP

71.4

70.6

70.6

70.9

74.7

74.3

74.0

74.3

RS

7-2

EEOHERE (HLER.

7 A ylEgmbEsE) (dB)

i el

2V

o

T A

I E [F1EK

2

3

T

2

3

63

7.7

78.2

77.3

77.9

68.8

70.1

69.8

70.0

80

75.5

78.5

79.6

77.9

68.8

75.2

68.8

70.9

100

76.4

77.7

81.4

78.5

66.4

76.2

71.8

71.5

125

80.4

77.6

82.2

80.0

68.9

75.5

74.3

72.9

160

77.8

80.8

83.1

80.6

72.8

77.2

74.0

74.7

200

79.5

78.7

83.8

80.7

74.7

75.6

78.4

76.3

250

83.2

78.0

80.6

80.6

77.2

79.4

82.2

79.6

315

89.7

81.8

84.2

85.2

83.0

85.2

86.8

85.0

400

86.7

83.3

83.0

84.4

83.6

83.7

86.3

84.5

(Hz)

500

91.7

88.3

90.4

90.1

88.5

90.6

91.0

90.0

630

88.2

86.7

88.1

87.7

86.4

88.5

88.8

87.9

/34057

800

81.6

80.1

81.6

81.1

79.1

79.5

82.4

80.3

n ‘/}\Q EF'JF_‘\

1000

84.4

83.5

84.7

84.2

81.2

83.4

83.1

82.6

JE g

1250

90.0

89.0

88.8

89.3

85.7

86.9

88.3

87.0

1600

90.3

88.5

38.1

89.0

87.9

89.2

88.6

88.6

2000

88.7

85.9

87.6

86.8

85.5

86.9

86.6

86.4

2500

84.0

82.7

83.8

83.5

83.2

84.0

84.3

83.8

3150

80.8

80.1

79.9

80.3

80.6

81.0

80.9

80.9

4000

76.2

74.9

75.2

75.4

76.9

78.1

78.2

77.8

5000

72.7

71.4

71.9

72.0

72.9

73.6

75.0

73.8

6300

73.4

71.7

72.1

72.4

73.5

74.4

74.7

74.2

AP

96.0

96.0

96.2

96.1

97.7

97.5

97.6

97.6
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£ 7-3 BREOHTHEE (1F£, BEFRTJISHE) (dB)
FE¥E P T A
A B 1 2 3 [ E®| 1 2 3 |
63 | 35.8]34.6]43.6]380f41.7]36.7]29.5]36.0
80 |39.0]40.5]38.7]39.4(40.0]36.3]38.3]38.2
100 || 44.2 | 4521403432459 | 423 [ 455 44.6
125 1425 | 43.6 | 46.7 | 44.3 | 42.3 | 42.3 [ 44.3] 43.0
160 [ 46.0 | 48.2 1 44.7]46.3 471|462 [47.2] 46.8
200 [ 49.1 488 | 47.2| 484474465 | 485 47.5
250 [ 50.0 | 49.4 | 52.7] 50.7]48.2 | 51.1|52.8] 50.7
315 [ 489 51.3|52.0|50.7]56.7 | 56.1|56.2] 56.3
& 35 e 400 [ 56.7 | 58.6 | 56.8 | 57.4 | 60.6 | 60.0 | 59.7 | 60.1
(Hz) 500 [[62.7161.3]62.5|622]60.8]628]60.8]61.5
630 [[60.959.0|57.5|59.1]61.1162.9]60.0]61.3
1/3#47%-7" | 800 | 59.3]60.2]59.6{59.7]65.7]66.1]63.5]65.1
Ny 1000 | 64.0 | 62.5 | 63.1163.2]65.6 | 66.3 | 66.0 | 65.0
FEE 1250605 | 62.0 | 62.2 | 61.6 | 63.8 | 63.6 | 64.9 | 64.1
1600 || 60.1 | 58.4 | 59.1 | 59.2 | 63.6 | 63.7 | 62.2 | 63.2
2000 || 58.0 | 57.2 | 56.9 | 57.4 | 60.1 | 60.9 | 60.2 | 60.4
2500 || 56.3 | 54.8 | 55.9 | 59.0 | 58.2 | 58.3 | 57.8 | 58.1
3150 || 54.0 | 53.2 | 52.7 | 53.3 | 55.0 | 54.9 | 54.6 | 54.8
4000 | 50.6 | 50.4 | 50.0 | 50.3 | 51.7 | 52.2 | 51.8 | 51.9
5000 || 49.4 | 48.9 ] 49.6 | 49.3 | 50.9 | 51.4 [51.1 | 51.1
6300 [ 47.0 | 46.1 | 47.4 | 46.8 | 48.7 | 48.0 | 48.4 | 48.4
AP [|704 701 ]70.1]702]729]734]725]72.9
& 7-4 BEORAERZEE (14F, ¥4 ¥/EmnET) (dB)
e ATy TAL
IEHEE 1 2 | 3 [FEW| 1 2 3 | ¥y
63 [/81.9]85.7]83.4]83.7]82.8]80.6]84.2]825
80 [[85.0(86.8]87.4]86.4|84.0/[82.1[84.0]83.4
100 |[87.2]91.4]89.3]89.3|85.3]83.8][88.3]85.8
125 |[89.590.2]91.8] 90.5|84.2 | 83.6 | 90.8 | 86.2
160 [[91.1]88.9]90.4]90.1]84.1]85.4]88.6]86.0
200 |1 88.4189.7]91.0]89.7|84.8|85.5]87.2]85.8
250 | 87.5|86.8|90.5|88.3]|84.0[81.4|852]83.5
315 | 87.6 | 86.4 | 90.0 | 88.0|85.1 | 85.4 | 85.3 | 85.3
JE IR $c 400 | 86.0 | 84.3 [ 87.0]85.8]83.282.8[83.7]83.2
(Hz) 500 [87.2 187.2]87.2]87.2185.0|85.4|886]|86.3
630 [ 86.2 | 86.2|86.0]86.1[84.4|836]85.8]84.6
1/3475-7" | 800 | 83.780.6|81.9]82.1|79.0|79.2]796]79.3
A/ L 11000 | 81.8 | 82.0 | 83.1 ] 82.3[80.8]79.7 | 80.4 | 80.3
JE#E [ 1250 [ 86.0 | 84.2 | 84.8 | 85.0 | 83.4 | 83.9 | 83.8 | 83.7
1600 | 84.6 | 84.5 | 84.9 | 84.7[82.1|83.2[83.2]82.8
2000 [ 82.6 | 83.0 | 82.4 | 82.7|83.0 | 822824 72.5
2500 | 79.6 | 79.8 | 79.6 | 79.7 | 80.0 | 79.2 | 80.4 | 79.9
3150 || 75.6 | 77.0 | 76.2 | 76.3 | 76.7 | 75.5 | 76.5 | 76.2
4000 || 72.5 | 735 | 735 732 | 75.4 | 74.6 | 74.4 | 74.8
5000 || 68.4 | 69.4 | 69.2 | 69.0 | 70.7 | 69.5 | 70.6 | 70.3
6300 [ 67.5 | 69.5 | 68.5 | 68.5]69.4 [69.1 ] 70.1 | 69.5
AP [982]986]|975]98.1]98.8)|986|984]986

38




& 7-5 B&

(B4F, REBEEJIS ) (dB)

B ORITERER
N7

R

o

TAa

HIE E

1

2

3

1

2

3

(Hz)

1/3414-7"
TS
JEl B K

63

36.5

31.8

37.7

35.3

33.5

31.5

34.1

33.0

80

39.0

37.0

39.7

38.6

41.2

37.0

41.4

39.9

100

46.8

43.4

46.6

45.6

47.6

40.6

45.3

44.5

125

43.5

45.3

45.7

44.8

49.8

47.6

46.1

47.8

160

47.5

45.7

47.1

46.8

50.5

46.9

48.4

48.6

200

51.7

50.9

51.7

51.4

53.5

53.0

50.5

52.3

250

50.7

56.6

54.6

54.0

52.3

54.6

52.5

53.1

315

52.4

56.6

55.7

54.9

51.9

53.8

54.3

53.3

400

60.0

55.4

58.7

58.0

50.6

56.2

58.1

55.0

500

65.3

61.4

65.0

63.9

64.8

64.3

64.0

64.4

630

57.5

58.8

60.2

58.8

63.6

62.6

61.0

62.4

800

60.0

59.6

60.1

59.9

61.0

62.8

62.1

62.0

1000

64.7

64.6

64.4

64.6

67.9

66.7

65.9

66.8

1250

65.3

64.9

63.6

64.6

64.9

65.2

65.7

65.3

1600

62.5

62.6

61.6

62.2

63.9

64.3

63.4

63.9

2000

59.6

60.5

59.4

59.8

61.2

60.5

60.5

60.7

2500

57.6

56.9

57.2

57.2

57.1

57.5

57.4

57.3

3150

54.7

54.6

54.7

04.7

54.7

55.0

55.3

55.0

4000

51.3

50.5

50.9

50.9

52.2

51.9

52.3

52.1

5000

49.8

48.0

49.0

48.9

51.0

51.0

50.5

50.8

6300

46.8

45.7

46.7

46.4

48.1

48.4

48.7

48.4

AP

72.1

71.7

71.8

71.9

74.0

73.6

73.2

73.6

1% 7-6 BREFOREMLE BF., # 1 Y/KEEE) (dB)

T

2V

=

T A

T E B EK

2

3

2

3

63

79.3

81.3

85.4

82.0

87.1

84.8

79.3

83.7

80

86.1

82.9

87.6

85.5

83.9

85.8

85.3

85.0

JEH Bk
(Hz)

1/347%-7"
NV L

100

87.2

86.8

89.5

87.8

89.5

87.2

89.9

88.9

125

89.0

89.1

90.7

39.6

89.8

87.8

87.4

88.3

160

89.1

90.3

93.3

90.9

90.7

88.9

90.4

90.0

200

91.1

85.8

92.0

89.6

89.5

88.9

89.8

89.4

250

86.6

83.8

87.4

85.9

88.5

91.1

87.3

89.0

315

87.0

87.0

89.7

85.9

90.0

85.6

86.7

87.4

400

85.0

83.9

86.9

85.9

87.3

85.9

86.4

86.5

500

87.3

84.0

86.9

86.1

87.5

87.2

84.7

86.5

630

82.3

81.8

85.2

83.1

84.5

84.5

84.3

84.4

800

77.6

76.0

77.8

77.1

78.1

78.1

77.4

77.9

1000

81.4

81.6

81.7

81.6

81.0

80.0

79.7

80.2

1250

86.4

85.3

85.2

85.6

84.1

83.5

85.0

84.2

1600

86.0

86.6

86.3

86.3

85.9

83.8

84.4

84.7

2000

82.0

82.6

82.1

82.2

81.6

80.7

81.3

81.2

2500

79.5

80.2

81.6

80.4

79.0

79.1

78.4

78.8

3150

7.7

76.6

78.8

7.7

75.2

75.9

76.7

75.9

4000

73.8

73.3

75.6

74.2

73.8

73.3

74.3

73.8

5000

69.8

69.6

70.7

70.0

71.2

71.1

71.9

714 ]

6300

68.8

68.9

69.8

69.2

70.1

69.9

71.3

70.4

AP

99.0

99.2

99.1

99.1

99.3

98.9

99.2

99.1

39




-

BRE DORIERER ( *Ii\ R

5 (JIS 1£) (dB)

e

N7 A

TA

7€ Bk

1

2

3

1

2

3

63

31.1

35.5

33.9

33.5

33.7

30.7

33.7

32.7

80

36.4

36.4

38.9

37.2

38.8

39.5

40.5

39.6

100

41.4

421

41.8

41.8

42.6

40.7

43.6

42.3

125

40.4

40.2

39.8

40.1

47.2

47.7

45.6

46.8

160

45.6

45.5

46.4

45.8

50.2

49.0

48.9

49.4

200

48.2

47.8

49.5

48.5

54.4

53.0

50.6

52.7

2560

54.0

50.2

55.2

53.1

55.0

55.0

58.3

56.1

315

53.5

50.5

55.3

53.1

55.4

55.1

55.9

55.5

JEl e %k

400

57.2

56.6

55.8

56.5

60.5

59.5

56.1

58.7

(Hz)

500

59.0

60.7

556.4

58.4

62.2

63.8

60.9

62.3

630

59.3

58.9

60.6

59.6

61.1

59.3

60.2

60.2

134157

800

61.1

60.3

61.1

60.8

64.4

63.6

61.1

63.0

PONVA = = TN

1000

63.7

64.8

63.2

63.9

66.6

65.8

65.3

65.9

TR

1250

63.0

62.7

63.2

63.0

64.4

65.2

65.4

65.0

1600

60.9

60.4

62.4

61.2

63.0

61.5

62.2

62.2

2000

57.9

59.3

59.0

58.7

59.7

58.7

60.4

59.6

25600

55.8

57.2

56.3

56.4

58.6

57.2

57.6

57.8

3150

53.9

54.1

53.9

54.0

55.7

54.3

54.9

55.0

4000

51.4

50.9

50.6

51.0

52.6

514

53.3

52.4

5000

49.2

49.1

49.2

49.2

50.3

50.3

50.5

50.4

6300

46.9

46.7

47.0

46.9

47.9

47.9

48.3

48.0

AP

70.5

70.6

70.6

70.6

72.9

72.9

72.5

72.8

(5 7-8

BT OMEMRR GF, 24 V/HEEE) (dB)

RTa

77\3V

M ERIE

2

3

2

3

63

84.8

83.8

82.2

83.6

82.0

86.9

89.7

86.2

80

84.0

87.7

85.9

85.8

84.6

87.5

89.9

87.3

100

88.3

85.1

88.6

87.3

82.3

87.3

92.8

87.4

125

90.5

87.3

90.1

89.3

83.4

87.2

92.7

87.8

160

87.6

89.9

90.1

89.2

83.0

90.7

93.4

89.0

200

89.9

87.2

88.2

88.4

82.3

87.0

90.5

86.6

250

88.4

84.9

85.4

86.2

84.0

84.4

87.3

85.2

315

86.8

86.8

85.0

86.2

88.3

88.1

91.4

89.3

JEI B

400

84.4

86.9

81.7

84.3

85.6

83.9

86.0

85.2

(Hz)

500

85.8

85.5

86.9

86.0

88.9

87.8

87.7

88.2

630

86.3

85.2

83.8

85.1

87.6

86.0

86.6

86.8

1/347%-7"

800

79.5

79.8

79.1

79.5

80.7

80.4

81.8

81.0

N E H

1000

82.1

81.9

81.4

81.8

83.0

82.2

83.9

83.0

1250

86.8

86.7

87.1

86.9

87.2

86.4

87.4

87.0

1600

88.1

87.6

87.4

87.7

86.5

86.0

87.3

86.6

2000

84.0

83.8

83.5

83.8

83.5

83.5

84.0

83.6

2500

81.6

80.8

81.8

81.4

80.8

80.8

81.0

80.9

3150

78.8

78.2

77.9

78.3

79.4

78.7

79.6

79.2

4000

75.3

75.4

74.9

75.2

75.7

75.4

76.1

75.7

5000

71.8

71.1

71.2

71.3

72.2

71.4

72.0

71.9

6300

70.5

69.8

69.6

70.0

71.0

69.9

71.1

70.7

AP

99.4

99.1

99.1

99.2

99.1

99.2

99.2

99.2

40




B w5 &

B RATEA * 2 it (F)
R-11 19994 10 A EEERR—T 237 ) — VEBERBRERRE 2,000
R-12 20004 2 A LF 4 =27 A bars ) — roOHETS~OBEARICET 585 2,000
R-13 20014 3 A BEAEROVZ 7 ) — MEEOFEOAGE(ICEET SAE - iR 1,500
R-14 20014 12 A EEHERAYA L by VU TEC BT ATE - R 2,000
R-15 2003411 H HERR—FAar2 ) — FERIGRBEEEG R EHR) 2,000

— WERE (HH3E) —
R-16 20044 7 A HERAR—F Rary ) — MRBREEPRRE 1,500

— TERE BF - FHEK-HH3E —
R-17 20054 11 A HEHA—7 2z 7 ) — FRGRBREEE R (EHR) 2,000

— HHAE —
R-18 20054 11 B BHEAR-F RAar 7 ) — NRABREEPRRE 2,000

- TERE RANRIESER- HH3F -
R-19 20064 3 A RUA by B IEBRME TREE 1,500
R-20 20064 9 A HiERAR-S 207 ) — b RBRSEESE 1,500

— TERE RF-HER-H#A54E -
R-21 20074 9 H RUA bRy Vo rRBE 4R 5 ERE 1,500
R-22 2007410 A EHERAR—F R a2 ) — FNRABREEHE 1,500

— THERE RBENRJIEESHER-ftHsE -
R-23 20084 5 A HERAR-7 2ar7 ) — NAREEERE 1,500

— EE210% BFALARGEER) - H#B5F —
R-24 20094 14 v s )= EEOT A 7Y A 7o X FRAERE ' 1,500
R-25 20094 2 A BERAA—-F 2ar 7 ) — FRREERE 1,500

— EREE WE-BER-HtRTE —

B & '
BITEA e =l kg (1)
19984 4 A womars U — MEEOBELE B LIcEHE LIBT3
T 2 EE SR R E
19994 3 A #EeEars Y — MERICET AEESERCE (EE)
19994 3 A a2 ) — M oOMERRER
2008 £ 12 A EIE=aY s Y — hMREZET 2 @RS R UEME
20054 8 H ay 7 ) — MaZEORHIERITER 1,500
20064 2 A IRy Y — MERICETSEERE
(ISTANBUL2004 4= 4 5 Bfe) smCEMiE
2006 4 11 A FE8FEa Ly Y MlIZT 5 EESE
(Colorado2005 4E 8 A BA{E) FRSCEEBEE

20074 9 A HEAR—F 237 J— MRt TR E R 1,000
2008 £ 3 H ®10BElary V— MEBICET D EHRESE

(BLUSSELS2006 4£ 9 A Bi{#) e CEHE

- 41



ISBN4-88175-102-2 (3358 ¥1500E

HERITEMZAESRE R26

iE i : A 1,500+8
TRko14E 128 108 FERl HEEREAN £ A U P B =
TRk 214 128 108 BT BRER LXK AT 4 —5—4
HJ 4 TR 702 5
BE 03 (3523) 2701 (f%)
RATHT HEREA BA L MBS BFFERT
Wt REEATHE1 7E33 %
EiE 03 (3914) 2691 (fR)
ERIET ARE&EE A —xh - B
BEATRE X ZIRHET 2-14-6
EwE 03 (3265) 6050 ()







