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ABSTRACT

The Committee on Pavement of the Japan Cement Association has been working with the aim of
developing and spfeading the technology of concrete pavement since 1997. Research into porous
concrete pavement for roadways was assigned to the Working Group for New Methods, one of the
three working groups organized under the committee. Porous concrete pavement, which is also
referred to as pervious, drainage, or low noise pavement, is expected to increase driving safety in
rainy weather and reduce the noise from running vehicles. The achievement of the working group
to date includes the publication of Committee Report R-11 “Results of Round-robin Tests on
Porous Concrete for Pavement” in October 1999. This report summarized the results of various
laboratory tests on porous concretes that had been developed or under study by road constructing
companies and cement manufacturers to make a comprehensive assessment of the applicability
level of these concretes to roadway pavement at the current stage of development. It revealed
that high strength comparable to normal pavement concrete, which has been a subject for porous
concrete, can be ensured by using a special organic or inorganic admixture for high strength and

high-range water-reducing admixture.

Starting in 2000, the working group shifted to the next phase of study based on the research
results. Full-scale test construction of prefectural highways (traffic classes A to C) has been
carried out in cooperation with Fukui and Chiba Prefectural Governments, the administrators of
the roads. The purpose of this ongoing research is to confirm that the materials subjected to the
round robin laboratory test actually fulfill the performance requirements of porous concrete
pavement for roadways. The research items include evenness, skid resistance, rutting, and joint
faulting tests common to normal concrete pavement, as well as permeability and noise reduction
tests specific to porous concrete pavement. The Japan Cement Association endeavors to enhance
the technology and improve the reliability of porous concrete pavement by accumulation of these

research and investigation data.

The present paper summarizes the results of research under joint research agreement with
Chiba Prefectural Government entered into in 2001 on porous concrete pavement for the
Matudo-Noda Line of Chiba Prefectural Road (traffic class C; 1,000 to 3,000 commercial vehicles
per day) up to three years in use. Further research will be conducted on this road after a test
period of five years, with which the report will be updated.

At the end of three-year in use, the porous concrete pavement nearly retained the as-constructed

serviceability, excepting partial reductions in the permeability etc.
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{(&%3C#k) 1) Rigid Pavement Design for Roads and Stresses, Elastic Method, Yu T. Chou, 4t
International Conference on Concrete Pavement Design and Rehabilitation, 1989,
pp.267-278

2) SEEHATRRIZ R SIS R1L. ppl5s. AV MEs. 1999.10
3) AASHTO GUIDE FOR DESIGN OF PAVEMENT STRUCTURES, Published by the
American Association of State Highway and Transportation Official, 1986
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(2) EfEHRE OBIER

E1T75/0

svEF-vavms | BEEms|\ \ EFE A
(3) HskootiEkET
IEH {EHE - S IHH tHEE « GBS
2R 9,800mm TEEIER 1~6km/h
2 2,490mm KE v RE 2.0m?
R ER 38,890kg ESE 2.0m
{GIERBIRE /) 80m */min(-200mmHg) 7 E A% 700mm
BEZEREAKRE | -600mmHg . .. BEES 140kgf/em ®
BREEA R | B L BRI | T 7 e 393 Limin
1HIREH Vi RE I E T T

(4) BErE[EE LDk
HRAEEE AT, BEE 50m, 1EABROERIER XL ETBEN»L 2m £ T, Kikr¥—7

A Hb 2m | BLO METEITo,

50m (£R) .

-+

10m 15m | 15m 10m

=

7. 3m
(t8§5

— 31___



8. TebHEDHENE
(D FWDIZ & B7cbBBORE L AT A

|——."/Eﬁ

VA 1
IV a-¥-

—_— - o— R -7 !
L /T RbaEIy—
D2o I)%%.’///// Dso f Do Diso
7= b iR
20cm 20cm
30cn
60cm
90cm _J
160cm
IHH YERE - 3B S
2 4,730mm
Bl g 1,840mm
A E i 4 3,200kg
R B X 200mm
AU KOMATSU FWD M50-1
BELL =
it =0 B LA, HEE R
HER Bk 290kg
T BR 98kN
AT AR 300mm{4 2y EH)
FWD Aff AEHE | EEEE() =7 5T A )
- - BIERCfE | -200, 0, 200, 300, 600, 900, 1500mm
FOPEY uieges | bmm
BIERE | *2um
B — FEAJER 0T HBr =Vl
I BRI FIEHRRHT TR, JREERERE : -30~85°C
izl g F A Y [MHRO THR) OV ARRHITT

(2) FWDIZ X AT=bArBoilEHik

FWDIZ X 57z EORTL, SEOREIHED O FIZ L HERTES 5L, TOERICL-
TELD-bAEEHIE T & EOMBOBMEebit P EMOTHET 5 2 & Th D, 2B,
R3SV T, Teb B BOBEIES 4 FIFEH L, 2~4 B B ORIEEOFEEINE % 2= ORERED
FeioZr B &4 2, Do, Do, Diso 2 EDTKFLITRMED - HABEER L, 0, 20, 150 72 P O¥cEiddk
R .00 5 O FEEEem) 77159,
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4, FRERER
&1 R—TF 2z 7 ) — FOMTRRERER

fhiF 5 (N/mm*)
78 28 H
3.91 4.29
. 3b6 | 407
3.98 4.45

1R 2 o AMEDRIERR

A () M LiE 4 14 34 54
1 50 | 0.0 00 | -50 -4.0 -4.0
2 35 | 1.0 25 | -10 2.0 -3.5
3 30 | -05 30 | 25 -45 -3.5
4 20 | -20 00 | -45 15 1.0
5 20 | -1.0 20 | 10 0.0 -3.0
6 1.0 | -3.0 30 | 05 0.5 -2.5
7 ‘15 1 0.0 35 | 15 3.5 1.0
8 20 | -40 00 | 30 0.0 -2.0
9 20 | -35 20 ¢ 10 2.0 L5
10 15 | 0.0 20 | 30 45 1.0
11 10 : 1.0 20 | 40 3.5 -1.0
12 05 | -05 15 | 20 -0.5 -4.0
13 10 | 1.0 35 | 00 2.5 -0.5
14 10 | 00 05 . 3.0 0.0 -3.0
15 00 ! -05 1.0 ! 1.0 2.0 -1.0
16 30 ' 00 10 : 15 1.0 -1.0
17 20 : -30 1.0 ¢ 10 0.5 -2.0
18 20 ! -25 00 ! 05 3.0 0.5
19 10 : -15 00 ! 20 3.5 0.0
20 20 ! -15 05 3.0 3.0 0.0
21 30 | -20 40 | 40 1.0 0.0
29 10 | 05 35 | 3.0 3.0 0.0
23 1.0 . -35 05 : B35 2.0 ‘15
24 20 | -3.0 40 | 05 15 -15
25 1.0 | ‘15 1.0 30 3.0 -0.5
26 10 ¢ 00 25 | 35 1.5 0.5
27 1.0 | -2.0 1.0 | 20 1.0 -3.5
28 30 | 25 05 : 1.0 2.5 0.5
29 00 ! -3.0 20 @ 25 2.0 -4.0
30 30 | 50 30 | 00 2.5 0.0
31 20 | -10 30 | 35 40 3.5

THRIRERE 1.88 1.93 2.00 1.91
{mm)

) M ERR LOHR 1 EORER, AR 11— 3 LHA 3 — A1
& LTz, BERET, TOFIEL L,

- _33_



%3 T~ EFUEORERR

0 A
S g | 14 [ 34 | 54
T (/b
40 60 80 40 60 80 40 60 a0 40 60 80
0.95 | 0.89 | 0.60 | 0.66 | 0.60 | 0.56 | 0.67 [ 0.67 | 0.68 | 0.67 | 0.63 | 0.50
A1l 1097|087 ]057]064) 058 ] 0.54 [ 064 | 0.64 ] 067 | 0.67 | 0.63 | 057
_0.96 086 | 059) 062 | 055 | 053] 061 | 063 | 066 | 0.66 | 0.63 | 0.56
101 ] 0.95 | 065 | 055 | 0.53 | 0.48 | 0.61 [ 0.60 | 0.65 | 0.63 | 0.58 | 0.51
A2 | 103 ] 095 062|052 050|049 060 | 059 | 0.64 | 0.63 | 0.57 | 0.52
102 095 | 064] 051 | 049 | 041 ]| 059 | 058 | 062 | 0.62 { 0.57 | 053
1097 0.92 [061] 064 ] 058 | 0.53 | 0.60 [ 0.61 | 0.66 | 0.68 | 062 [ 053
A3 1095084 |055]061] 055 052 0.60 | 0.59 | 0.63 | 0.66 | 0.60 | 052
095 | 089 | 071|058 | 0564 | 0611 062 | 0.63 | 0.69 | 0.65 | 0.59 | 0.51
| 098 | 090 | 062] 059 | 055 | 051 ]| 062 | 062 | 0.66 | 0.65 | 0.60 | 0.53
£ 4 BEAROBIERGE
N iZE K Eml15 )
e IS — s
firiE i LE% 14 T | E 34E 54E
1339 | 1so [ 12 [ s22 | 8s | .. 128
At | 116 | 179 o177 | 739 | 83 | . 125
1336 174 178 757 82 127
1408 209 | 7Fi§?[< _____ 481 N 190 97
A2 | 1399 | 216 | A#k | 516 | 193 | 98
OWP Tisse T 207 T Tk 1 se4 190 96
1389 | 63 | TEK | 511 | . -
A3 | 1399 | 61 | AEk | a4 | . S
BREVIT NN N 62 | FEA | 571 T 66
A 1371 150 59 612 138 97
1253 106 | FEK | 591 | 14 | 5l
A4 | 1215 | 100 | Ak [ s49 | 15|52 |
U 106 Tk 543 12 51
1327 50 TaFEK 6?8 _____ 40 i 75 N
o | A5 | iz T A FEK | I
R BT T VR Fax | 708 | EYR
1386 | I ~EK | 706 | TEK | FEK
A6 | 1870 | 56 | TR | 81| oG
1373 52 A5FK 748 ASFEK ATk
Qs 1294 68 AaFEK 666 26 63




1145 DIELIENEOERSR

HE b Emm)
P Al~A4 | A2~A5 | A3~A8B

IWP 6 6 5
i TiE % OWP 3 3 4
T E 6 6 5
IWP 8 6 6
OWP 6 3 3
14 HENE - 8 6 6
1 £—EH% 2 0 1

) 1.0
IWP 8 6 6
OWP 7 3 4
3 ) EfE 8 6 6
3 E—(EfR 2 0 1

) 1.0 '

IWP 11 7 4
OWP 4 6 3
54 B EE 11 7 4
bHE—EE| 5 1 -1

2% 1.7

W) REEE. IWP & OWP ThkEWwWhE L,

& 6 HHOBEEORIERE
H #ho B (mm)
14 3 5 4




& 7-1 EEFEOMERTE G LE%, RERS, 7 U0, ¥—bF) (dB)
g R—F A2 )—h T AL
EEE 1 2 3 | =8 1 2 3 | 7%
63| 54.9 | 488 | 54.6| 52.8| 37.7| 425 | 43.7| 41.3
80| 425 | 51.3| 44.7[ 46.2| 425 | 46.7 | 43.7| 44.3
100 | 53.56| 53.8| 556 54.3] 546 | 50.2 | 52.3| 52.4
125 | 523 | 52.2| 53.3| 52.6 | 47.7| 48.1| 509 | 489
160 | 529 54.8| 56.6 | 54.8| 54.8 | 52.2 | 56.8 | 54.6
200 | 55.3| 55.3 | 54.4| 55.0| 51.8 | 52.9| 54.1 | 52.9
250 | 57.7| 55.0 | 54.8| 55.8 )] 58.6 | 57.7 | 57.8 | 58.0
315 | 59.6 | 57.4| 583 | 584 61.1] 62.1| 60.6 | 61.3
B 400 60.1| 61.8| 60.2| 60.7] 62.1| 61.1 | 61.3| 615
(Hz) 500 | 59.9] 61.5| 59.4| 60.3| 64.2 | 654 | 67.1 | 65.6
630 | 65.0] 65.0| 648 | 649 67.2 | 67.8 | 68.4 | 67.8
13 4947 800§ 68.1| 684 | 67.7| 68.1| 71.2| 71.8| 70.6 { 71.2
Ayt 1000 ] 65.2 | 64.3] 64.3 | 646 689 ] 69.7| 689 69.2
JEbz e 1250 | 61.3| 61.8] 61.9| 617 65.4] 65.2 | 66.4] 65.7
1600 f 61.0| 609 62.1| 613 648 ]| 65.0 | 664 65.4
2000 59.2 | 58.8 [ 59.7] 59.2| 62.3| 63.7| 64.1] 63.4
2500 58.2| 58.3|59.1] 585 61.5| 625 628 623
3150 F 555 | 55.2| 56.5] 55.7| 58.6 | 58.8 | 59.5 1 59.0
4000 | 523 | 51.7| 526 52.2| 55.3| 546 | 56.4 554
5000 50.7 | 50.2 | 50.7{ 50.5| 52.3| 52.3| 53.1| 52.6
6300 | 485 | 47.7[ 48.1] 48.1| 50.0 | 50.0 | 51.3 | 50.4
AP | 73.7| 73.7| 735| 736 76.7| 77.0| 77.1| 76.9

fil# 7-2 BEEEOHEIERESE ELE®%, ¥4 v/EERES, V0, #—b) (dB)
EEE F—FAar7 )=k TAAY

HIEEE 1 2 3 | ¥y 1 2 3 | B
631 74.2 | 742 | 748 744| 715 | 724 73.0| 72.3
80| 756 | 76.0 | 75.9| 75.8| 75.1 | 755 | 76.3| 756
100 787 76.1| 78.7| 77.8| 76.7| 786 | 769} 774
125| 81.0| 789 | 81.2] 804 | 7831 80.2 | 80.2 | 79.6
160 | 825| 829 | 8261 827 80.4| 79.8 | 80.9 | 804
200 83.2| 827 | 844 834 79.7| 81.1| 826 | 811
250 | 85.0] 845 | 85.7| 85.1] 82.1| 83.2 | 83.7| 83.0
g 315 | 844 | 847 | 85.7| 84.9] 81.3| 829 | 844 | 829
' 400 | 83.7| 834 | 85.6 | 842 | 824 | 825 | 84.0 | 83.0

(Hz) 500 84.1| 84.5| 85.0 | 845| 84.0| 83.7| 84.8| 84.2
13 495 630 ) 844 | 84.7| 857 849| 882 | 87.8| 882 88.1
BRI 800 || 85.4| 86.2| 86.4| 86.0| 90.8 | 89.7| 90.2| 90.2
e 1000 | 84.8 | 85.6 | 85.7| 85.4| 90.8| 90.0 | 90.2 | 90.3
RN

1250 | 82.1 | 824 | 828 ) 824 | 87.7| 87.3| 86.7| 87.2
1600 | 80.4 ] 804 | 81.0Jf 806 85.1 | 85.0 | 852 | 85.1
2000 ) 794 | 79.7| 79.7) 79.6 ] 83.8 | 84.0 | 843} 84.0
2500 | 785 ) 783 | 784 | 784 | 83.0| 83.7| 826 83.1
3150 | 762} 759 | 76.0| 76.0| 79.0 | 796 | 795} 79.4
4000 729 ] 728 | 73.1] 729 73.9] 740 | 745] 74.1
5000 ) 71.1| 714 | 716 71.4] 724 | 726 | 732} 72.7
6300 | 688 | 688 | 69.1] 68.9] 709 71.1| 71.7| 71.2
AP 95.1| 951 | 959 | 954 | 975} 972 | 976 | 974

#
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1% 7-3 BREEORERE (R 14, RERES, 7). ¥—F) dB)

FEAH R—F AL ) —h TR
PIEE S 1 2 3 |yl 1 2 3 | Ty
63| 465 | 507 | 49.0| 49.1| 434 40.1| 452 | 434
80| 882 | 405 | 41.7] 404 | 37.7| 38.0| 40.0| 38.7
100 | 51.2| 51.1| 514} 51.2| 52.7| 51.9| 53.6 | 52.8
125 | 46.2| 495 | 455§ 474 44.1| 41.5| 46.0 | 44.2
160 | 48.3| 49.8 | 485 489 526 | 50.1 | 49.4| 50.9
200 | 49.2 | 50.2 | 51.3[ 50.3 | 5111 53.6 [ 50.5} 52.0
250 | 58.5| 60.2 [ 56.2] 586 | 57.2 | 543|545 | 55.5
315 | 609 62.0| 598 61.0] 60.1 | 60.6 | 649| 624
JElRE g 400 | 58.7 | 58.8 | 60.7 | 59.5| 61.9 | 64.3|63.5] 64.3
(Hz) 500 63.0] 602|623 620| 62.8| 642|628 63.3
630 | 64.8] 67.4| 659 662 | 67.6 | 69.2 | 69.5| 68.8
134957 800 68.7| 66.8| 69.3| 684 ] 70.6 | 69.5|67.3 1 69.3
NN G| 1000 | 64.0 | 645 | 63.8] 64.1] 66.8| 66.1 | 67.9] 67.0
B 1250 | 643 | 627|637 63.6| 64.5| 644 | 65.5] 64.8
1600 § 63.6| 63.3! 639 | 63.6] 63.8| 64.0 | 65.2] 64.4
20004 60.5| 61.0] 60.6] 60.7] 62.8| 61.8| 620} 62.2
25004 59.5| 59.2 | 59.0 | 59.2] 60.6 | 60.4 | 61.3| 60.8
3150 | 56.0 | 56.9 | 56.0 | 56.3 | 59.3 | 58.0 | 57.8| 584
4000 | 52.1| 526 | 52.8 | 525 | 54.9 | 53.7| 541 54.3
5000 | 495 | 50.8 | 50.5 | 50.3 | 52.7| 515 | 51.5| 519
6300 | 475 | 48.1 | 484 | 480 505 | 50.1 | 494| 50.0
AP | 741} 741 | 74510 742] 76.0| 759 | 76.3| 76.1
itk 7-4 BREEONERZE A 1E, 44 YHgEES, 7VHh, ¥—b)
fE¥E R—FRary)—h FARAL
HIEEEL 1 2 3 | EH| 1 2 3 | ¥
63| 72.7| 734 | 736| 73.2| 714 731 | 727 | 724
80| 756 | 76.1| 76.4| 76.0| 748 | 75.9| 76.0| 75.6
100 | 77.3| 7731 78.7| 77.8] 775 | 783 | 71.0| 776
125 | 785 | 80.21 79.8| 79.5| 78.8 | 80.0 | 80.0 | 79.6
160 | 80.1| 81.0 | 80.9 | 80.7| 80.5| 80.9 | 80.1| 80.5
200 | 81.3| 81.3} 82.1| 81.6)] 806 | 81.4| 824 | 815
250 | 83.0| 83.7| 83.2| 83.3| 82.8| 84.1| 83.5| 83.5
315 | 83.2| 83.7| 84.0| 836} 83.2| 83.8| 84.0| 83.7
JAEE 400 824| 828 | 83.5| 82.9] 829 | 835 | 83.6 83.3
(Hz) 500 | 84.4| 83.6| 845 | 842 85.0| 85.0| 85.6 | 85.2
630 | 87.8| 87.2| 87.3| 87.4] 89.6| 89.5| 89.7| 896
134947 800 | 90.7| 90.3 | 90.3| 90.4] 90.6| 90.9 | 91.2| 90.9
AMypes| 1000 89.1] 89.0) 885 | 88.9] 90.8| 90.7| 90.3| 90.6
Bk 1250 | 86.0 | 86.2| 85.7| 86.0{ 87.0| 86.7| 86.8| 86.8
1600 | 85.8| 85.9| 85.3] 85.7| 86.3| 85.9| 86.7! 86.3
2000 | 84.9| 84.9| 846 | 84.8] 859 | 852 | 856 | 85.6
2500 | 84.0| 83.7| 83.3| 83.7| 85.1| 84.7| 844 | 847
3150 | 80.9| 80.7| 80.4 | 80.7| 82.6 | 81.6 | 82.0| 821
4000 | 76.3 | 75.6 | 75.8 | 75.9| 77.2| 76.2| 76.4| 76.6
5000 | 75.5 | 745 | 74.8 | 749 765 | 754 | 75.4| 75.8
6300 | 73.4| 73.0 73.1| 73.2| 75.7| 745 | T47| 75.0
AP | 974| 973|972 97.3| 982 982 | 98.3| 98.2
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1% 7-5 BEEMEORIEREF (LA 3+, mEsg. /7. /—~/) (dB)
FELA A—=F A7 )—F TAaL

HIZERE 1 2 3 ¥y 1 2 3 |

63| 37.9| 36.0| 39.3] 37.9| 36.2 | 40.9 | 29.6 | 37.6

80| 40.7 | 43.1| 444 43.0| 33.6 | 43.4 | 37.2| 39.9
100 | 425 | 44.7| 444 440 | 39.0 | 41.9 | 41.0| 408
125 | 484 | 51.0 | 49.5 | 49.8 | 46.0 | 48.0 | 44.3 | 46.4
160 | 51.1 | 51.1 | 49.8 | 50.7 | 48.0 | 48.2 | 45.1 | 473
200 | 55.1| 53.1| 525§ 53.7| 524 | 51.6 | 49.2| 51.3
250 | 54.2 | 55.7 | 54.1| 54.7| 53.5 | 55.2 | 51.6 | 53.7
315 | 56.6 | 57.5 | 574 | 57.2| 57.2 | 58.0 | 59.0 | 58.1

B 400 | 62.8 | 62.2 | 61.3 | 62.1 ] 594 | 604 | 585 | 59.5
(Hz) 500 | 63.6 | 643 | 65.0| 643 | 63.5 | 63.8 | 60.9 | 629
630 | 646 | 642 | 633 | 64.1] 63.7| 63.7| 64.5 | 64.0

1/3 #45-7° 800 | 68.7]| 68.1| 679 682 688 | T06 | 71.3| 70.4
NN 1000 | 69.0 | 68.2 | 682 | 685 | 718 [ 70.2 | 68.9 | 70.5
B ¥ 1250 | 65.4 | 66.1 | 656.0 | 65.5| 66.1 | 66.2 | 66.6 | 66.3

1600 | 63.4 | 629 | 62.7] 63.0| 63.7| 63.7 | 648 | 64.1
2000 | 620 62.0] 62.0] 620 621 | 62.3 | 63.0 | 625
2500 | 582 [ 59.8 | 59.1 | 59.1| 59.6 [ 60.0 | 59.6 | 59.7
3150 | 55.3 | 57.6 | 56.4 | 56.5| 56.2 | 576 | 57.1 | 57.0
4000 § 52.5 | 54.6 | 53.7 | 63.7| 54.11 559 | 53.8 | 54.7
5000 ) 50.8 | 52.1 | 51.7| 51.6| 2.8 | 53.8 | 50.7| H2.6
6300 ) 469 | 475 | 472 472 ] 489 | 50.3 | 47.3 | 49.0
AP 75.1| 75.0 | 74.7| 749 | 76.0 | 76.1| 75.9 | 76.0

5% 7-6  BREEOHIERR BUT 34, 24 Y/EEES, /7. /—~/) dB)
T8I R—=F A7 )—| TATY
RIZERIEL 1 2 3 1¥Es] 1 2 3 | 7
63| 60.7| 58.8 | 585 | 59.3| 53.8| 56.1| 56.5 | 55.5
80 | 623 | 604 63.6] 62.1| 55.8| 57.5 | 54.7 | 56.0
100 | 645 | 65.4| 634§ 64.4| 55.9| 57.3 | 589 | 57.4
125 | 62.6| 67.3] 679] 65.9] 625 | 59.0| 615 | 610
160 | 71.31 74.1| 713| 72.2| 69.0 | 65.5| 60.3 | 64.9
200 | 7021} 76.8| 735| 73.5] 67.5| 68.6 | 63.8| 66.6
250 | 76.7| 77.7| 76.8)| 77.1| 74.2| 716 | 69.0 | 716
315 | 781 | 785 77.4| 780 745 | 72.8| 69.4| 72.2

IEhE -
(Ha) 400 | 77.1| 762 775 76.9] 74.8| 72.8 | 724 | 73.3
500 | 80.2 | 826 81.7| 815| 78.7 | 80.1| 785 | 79.1
13 495-7" 630 | 81.3| 85.9| 844 839] 82.0 | 81.2| 80.7| 813
PR D 800 | 85.4| 84.7| 86.3| 855] 83.1| 83.4| 82.3| 82.9
s 1000 | 85.9| 86.2 | 86.4 | 86.2| 84.2 | 83.7] 83.4| 83.8
JEE

1250 | 86.7 | 84.6 | 86.0 | 858)] 845 | 84.7| 842 | 845
1600 | 83.0 | 83.0 ) 826 | 829] 836 | 843 | 846 | 842
~2000| 785 | 79.1| 794 | 79.0| 80.1 | 80.0 | 80.8 | 80.3
2500 | 786 | 778 | 783 | 782] 794 | 798| 794 | 795
3150 | 746 | 74.2| 746 | 745| 744 | 743 | 74.2| 743
4000 | 72.8 | 725 | 722 | T25)] 724 | 722 | 73.1| 726
5000 | 71.1} 706 714 | 71.0]) 70.0| 71.0]| 708} 70.6
AP 93.1| 93.56] 936 93.4| 91.9| 919 ] 916 | 918




1% 77 BEEOBEERE (R4, BERy,. /7., /—</) dB)
FELE F—FAary7 )—h FTAaL
HEEER 1 2 3 || 1 2 3 | ¥y
-~ 63| 3331372] 402 377} 3251 325 | 33.7{ 329
80| 46.1] 48.1| 455 46.7} 41.3 | 385 385 | 39.6
100 | 46.9 | 47.0| 44.7] 46.3| 423 | 40.2 | 43.0 | 42.0
125 | 53.2| 521 | 48.1| 51.6| 45.2 | 476 | 444 | 46.0
160 | 508 533| 51.2] 519} 489 | 475 | 484 483
200 | 52.7| 544 53.7| 53.7] 51.8 | 49.6 | 51.0 | 50.9
250 & 55.6 | 654 | 59.7| 574 | 584 | 57.3 | 59.8| 58.6
315 6111 61.5| 586 | 60.6| 61.6| 61.7 | 626 62.0

JEI 400 § 619 61.2 | 58.7| 60.8 | 60.4 | 584 | 585 ] 59.2
(Hz) 500 | 65.1 | 66.8 | 64.0 | 65.56 | 64.7 | 65.8 | 65.7]| 654
630 ) 656 | 65.2 | 66.5| 65.8| 66.0 | 66.1 | 66.3 | 66.1

13 #45-7° 800 728|739 | 716 | 729] 69.6 | 69.3 | 69.3 | 694
AN M SR 1000§ 70.2 | 705 | 7265} 712]| 719 | 709 | 71.74 715
b % 1250 § 68.6 | 68.7 | 684 68.6 | 686 | 67.3 | 68.7| 68.2

1600 | 64.3 | 645 | 64.7)] 645 | 64.6 | 65.3 | 65.5 | 65.2
2000 | 625 | 636 | 634} 63.2] 63.0] 63.0 | 63.0] 63.0
2500 | 599 | 61.1 | 604) 605 60.9 | 60.6 | 60.7 | 60.7
3150 | 578 | 59.0 | 576 58.2| 57.0 | 58.1 | 568.2 | 57.8
4000 | 549 | 556.6 | 54.3 ) 55.0 | 53.8 | 54.3 | 53.8 | 54.0
5000 | 51.8 | 63.1 | 2.1} 524 | 52.3 | 52.3 | 52.0 | 52.2
6300 | 478 | 49.0 | 479 483 ] 49.2 | 490! 494 | 492
AP 77.4 | 780 776 77.7| 77.1| 76.6 | 77.0| 76.9

£ 7-8 BHEONEREE (BtH b F, #1 viRmEs., /7. /—</V) (dB)
fifa R—F R Y—h T AL

RIEEEL 1 2 3 |y 1 2 | 3 | Fy
63| 66.1| 59.6 | 62.7| 62.3| 622 ] 59.7| 70.6| 64.2
80| 654 | 60.7] 624 | 628 67.9| 61.9| 68.8| 662
100 | 66.5| 642 ] 66.3| 65.7] 67.0| 624 | 720 | 67.1
125 | 69.9| 68.1| 66.7 | 68.2| 63.8| 645 | 67.4| 652
160 | 695 | 706 ] 73.0| 71.1] 63.3| 65.2| 67.6 | 65.4
200 | 742 | 75.3| 73.3 | 74.3)] 67.8| 684 | 67.9| 68.0
250 | 77.2| 764 | 76.3| 766 | 742 | 75.2| 735 74.3
i 315 78.1| 77.0 | 79.0| 780 79.3| 749 | 75.7] 76.6
400 | 76.7| 75.7| 765 | 76.3| 77.3{ 75.0 | 75.8 | 76.1

(Hz) h00 | 828 | 819 | 827 825] 79.1| 80.5 | 788} 79.5
13 #95-7° 630 | 836 | 844 | 858 846 826 828 | 83.2} 829
AU 800 | 849 | 848 | 856 | 85.1) 84.7| 84.2 | 83.0} 84.0

s 1000 | 85.6 | 849 | 86.5 | 85.7| 85.0 | 85.0 | 85.4] 85.2
G 1250 | 86.2 | 86.2 | 86.3 | 86.2 | 86.2 | 85.2 | 859 ] 85.8

1600 | 83.3 | 83.7 | 848} 839 | 84.6 | 85.7 | 84.9 | 85.1
2000 | 80.1 | 808 | 805 80.5]| 81.1 | 81.1| 80.9 | 81.0
2500 | 80.8 | 79.0 | 80.3 ] 80.0| 79.8 | 79.6 | 80.8 | 80.1
3150 | 742 | 740 | 740 740 751 | 748 75.0| 75.0
4000 ) 71.1 | 714 | 7124 71.2) 725 | 7244 731| 72.7
5000 | 694 69.4 | 69.8) 695] 71.2| 70.4]| 704 | 70.6
AP 93.8 | 93.7| 936 93.7| 934 | 934 93.3| 934




{1481 FWDIZXATbAEORERME B 14, R—F 2227 U—F, 50kN, F4) (mm)

o ey
g}; Dy Dao Do Dso Do Diso Do %(ﬁ%ﬂ;&'
14 0.266 0.251 0.243 0.187 0.125 0.049 0.187 25.2
21 0.268 0.251 0.239 0.179 0.110 0.044 0.224 24.5
3| 0.240 0.219 0.212 0.173 (0.126 0.060 0.182 24.7
41 0.250 0.234 0.228 0.185 0.131 0.061 0.186 24.7
51 0.187 0.185 0.184 0.161 0.138 0.047 0.139 25.2
(5]
7
8

0.170 | 0.168 | 0.167 | 0.139 | 0.122 | 0.053 | 0.108 256.4
0.215 | 0.207 | 0.201 | 0.165 | 0.126 | 0.047 | 0.158 25.4
0.220 | 0213 | 0.207 | 0.168 | 0.136 | 0.048 | 0.169 25.3

9] 0207 | 0205 | 0.199 | 0.151 | 0.089 | 0.052 [ 0.156 249
10 | 0.157 | 0.150 | 0.138 | 0.114 | 0.090 | 0.038 | 0.122 24.6
1] 0208 | 0.190 | 0.181 | 0.133 | 0.070 | 0.035 | 0.172 25.0
12§ 0209 | 0.205 | 0.197 | 0.157 | 0.123 | 0.057 | 0.163 25.2
13| 0.194 | 0.191 | 0.186 | 0.148 | 0.112 | 0.046 | 0.144 24.3

132 82 FWDIZLH7-bAEOHIEHR BH 14, R—F 227 ) —k, 50kN, HH#) (mm)

p prropey e e

§§ Do Dzo Dag Do Dgo Diso Do mﬁ(f;‘;g * Eﬁ?én;ﬁ
1| 0.267 0.262 0.244 0.193 0.140 0.068 0.194 95.4 24.6
2| 0245 0.242 0.229 | 0.178 0.114 0.048 0.195 96.5 24.3
3| 0.236 0.223 0.216 | 0.1756 0.139 0.054 | 0.174 95.5 24.9
4] 0.231 0.222 0.219 | 0.176 0.132 0.051 0.160 97.3 25.2
5| 0.153 0.152 0.146 | 0.132 0.115 0.038 0.108 97.5 249
6| 0.191 0.178 | 0.176 | 0.150 0.130 | 0.065 0.139 95.9 24,7
71 0216 0.211 0.203 0.162 0.133 0.068 0.173 96.9 25.5
8| 0218 0.211 0.206 0.168 0.133 0.070 0.167 97.2 25.2
9| 0178 | 0.176 | 0.167 0.130 0.116 0.054 0.128 97.0 24.6
10 0.173 { 0.163 0.156 0.118 0.089 | 0.050 0.139 95.0 24.9
11| 0.221 0.213 0.201 0,149 0.121 0.056 0.179 95.4 24.7
12§ 0214 | 0.205 0.195 0.150 0.122 0.060 | 0.158 95.5 24.5

{132 8-3 FWDIZ X H7-bAROAITHER (BUH 14, 50kN, 7 A=) (mm)

g:; Do Dao Dsp Deo Dao Diso Do Eﬁzﬁ?é?g
1| 0.361 0.346 0.300 0.193 0.115 0.031 0.292 20.7

21 0335 0.293 0.263 0.174 0.098 0.046 0.231 24.6

31 0.321 0.299 0.270 0.179 0.103 0.043 0.230 22.8

4§ 0413 0.345 0.310 0.206 0.102 0.048 0.285 22.7




1% 8-4 FWDIZ X 57 bAEORERR (W1 24, A—F 2227 Y—k, 50kN, $4) (mm)

— —
Eﬁu; Do Dao Dao Dso Deo Diso Do %E@éﬁ
1| 0.251 0.245 0.240 0.184 | 0.127 0.081 0.201 214
2| 0.256 0.250 0.245 0.198 | 0.146 0.073 0.196 20.8
3| 0.238 0.223 0.221 0.172 | 0.096 0.045 | 0.184 20.6
41 0.238 0.229 0.225 0.184 | 0.131 0.079 | 0.179 20.8
5i 0201 0.190 0.191 0.161 0.113 0.067 | 0.144 20.7
6f 0.180 0.171 0.162 0.138 | 0.104 | 0.072 | 0.132 20.1
74 0244 | 0.223 0217 | 0177 | 0.126 | 0.066 | 0.190 20.0
8§ 0.221 0.209 0.201 0.166 | 0.121 0.063 0.185 20.0
91 0.202 0.193 0.186 0.149 | 0.102 | 0.057 | 0.162 20.1
10 | 0.156 0.142 0.136 | 0.1056 0.074 | 0.041 0.132 20.2
11 0.192 0.190 0.180 | 0.146 0.113 0.062 | 0.161 19.7
12| 0.228 0.205 0.202 | 0.1563 0.097 0.048 | 0.198 19.2
13| 0.204 0.189 0.180 | 0.142 | 0.106 0.060 | 0.165 18.9

157 85 FWDIZLB7=bAEORERE (ftH24E, #—F A =227 )—k, 50kN, B#f) (mm)

g; Do D2o Dso Dso Dso Diso Do Tﬁﬁ(&j)l%% Eﬁéﬁ%%ﬁ
1| 0.303 0.278 0.265 0.198 0.142 | 0.086 0.203 93.3 20.9
2| 0278 0.274 | 0.257 0.184 0.114 | 0.069 0.206 96.1 20.4
3| 0.260 0.246 0.238 0.185 0.133 | 0.081 0.204 95.6 20.8
4] 0.268 0.2562 0.249 0.193 0.133 | 0.085 0.209 96.3 20.8
5| 0.165 0.160 0.156 0.132 0.100 | 0.071 0.113 97.2 20.5
6| 0.223 0.212 | 0.206 0.152 0.109 | 0.061 0.170 96.0 19.9
71 0236 | 0.230 | 0.222 0.177 0.112 0074 | 0177 96.9 20.0
8| 0257 | 0.236 | 0.231 0.174 | 0.126 | 0.074 | 0.193 94.7 20.2
91 0192 | 0.178 | 0.165 0.125 0.087 0.047 0.149 92.4 20.1

10| 0.192 | 0.180 | 0.172 0.128 0.092 | 0.048 0.159 94.5 20.1
11 ) 0.247 | 0.229 0.214 0.163 0.113 0.066 0.204 92.8 19.4
12§ 0.245 | 0.221 0.214 0.155 | 0.103 0.056 0.194 93.2 18.9

% 86 FWDIZLA-bAEORFERRE M 24, 50kN, 7A=22) (mm)
3 =
gﬁﬁg Do D20 Dao Deo Dao Diso Do E%%él;g
14 0.367 0.327 0.302 0.207 0.146 0.073 0.314 15.5
0.330 0.304 0.280 0.196 0.142 0.075 0.278 14.8
0.300 0.276 0.256 0.182 0.120 0.071 0.264 14.9
0.384 0.348 0.327 0.230 0.154 0.072 0.332 14.6

o LR ¢ ]




1% 87 TFWDIZLAT-bALHEOMERRE (tH 44E, R—F 2232 J—k, 50kN, $4) (mm)

HIIE g )
g; Do Dao Dao Dso Dao Diso D L [(E([}i(?:u;)ﬁ

1| 0.321 0.304 | 0.283 0.225 0.178 0.120 | 0.095 29.4

2| 0.341 0.330 0.307 0.241 0.193 0.133 0.105 29.6

3| 0296 | 0280 | 0.263 0.214 0.170 0.114 | 0.092 29.9

4| 0.305 0.292 | 0.270 0.221 0.177 0.120 | 0.092 30.5

5| 0.261 0.256 0.239 0.209 0.174 0.125 0.096 30.0

6| 0.251 (.238 0.224 | 0.187 0.167 0.117 0.095 30.1

74 0310 | 0.292 0.270 0.216 0.169 0.111 0.084 273

841 0275 | 0.253 0.238 | 0.193 0.152 0.097 0.066 27.8

9§ 0.243 | 0.225 0.206 0.168 0.127 0.077 0.050 27.3

10| 0.200 | 0.178 0.163 | 0.128 | 0.099 0.060 | 0.041 274

11§ 0270 | 0.238 0.214 | 0.163 0.122 0.071 0.047 26.9

12} 0.285 0.256 0.233 | 0.178 | 0.134 0.077 0.049 24,2

13| 0.250 | 0.234 0216 | 0.171 0.129 | 0.072 | 0.047 26.2

1R 88 TFWDIZLAT-bLEOHIERE (tH4F, R—F 222 J—k, 50kN, BHi#t) (mm)

%; Do Do Dao Deo Duo Diso Do W%g)éi E%@(ﬁ%?ﬁ
1| 0411 0.379 0.337 | 0.247 (0.191 0.132 0.104 90.1 29.2
21 0.364 | 0.362 0.321 0.234 | 0.180 0.126 0.102 93.7 29.7
3| 0.340 0.317 0287 | 0.222 | 0.175 0.122 0.092 91.4 30.0
41 0.309 0.306 0.286 | 0.229 | 0.182 | 0.124 | 0.096 96.2 26.4
5| 0.226 0.222 0.210 0.178 | 0.151 0.118 0.097 96.2 28.4
6| 0298 | 0.283 0.261 0.207 0.170 | 0.121 0.094 93.3 28.9
71 0.293 0.279 0.273 | 0.217 | 0.176 0.110 0.078 96.5 26.9
8| 0.281 0.262 | 0.237 0.188 0.147 0.085 0.058 91.5 27.2
91 0.228 0.204 | 0.186 0.139 0.105 0.062 | 0.042 89.8 26.0

10 || 0.245 0.212 | 0.189 0.145 0.108 | 0.065 0.042 87.2 26.7
11§ 0.289 0.265 0.239 0.179 0.130 | 0.073 0.049 90.5 25.8
12| 0.283 0.256 0.230 0.175 0.129 | 0.074 | 0.047 89.5 24.8

{14 89 FWDIZLD7T-bAEOHTRER HLH 44, 50kN, 7A=22) (mm)
g; Do Dazo Dao Deo Dao Diso Do Eﬁ%é?ﬁ
14 0.404 0.359 0.312 0.201 0.134 0.067 0.044 25.4
0.407 0.346 0.294 0.193 0.126 0.067 0.043 26.0
0.355 0.307 0.265 0.182 0.124 0.065 0.043 26.3
0.442 0.360 0.321 0.208 0.129 0.066 0.044 26.3

Eo VAR o]
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