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Summary and Key Points of the Revision of "Japanese Architectural Standard Specification and

its Commentary JASS 5 Reinforced Concrete Work" by the Architectural Institute of Japan
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Damage to concrete structures in the 2022 Fukushima earthquake
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Development of concrete mixed with biochar for decarbonization
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Roles of alkanolamine additives on reactions of cement materials and their action mechanisms
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i1
: " B 2017 60,788 1  103.1| 41985 101.6| 11,911F 103.2| 53,896 102.0 | 3,902 99.4 228 sl2| 42213F 1015|6917
i Z DA 72 79.3 54 47.7 i 68| 97.1 2.0 73| 94.8 2.2 /NEt 214 284 i
I e 2018 60,093 98.9 | 42,1781  100.5| 10,658 89.5 | 52,836 98.0 | 4,005} 102.6 115 504 42,203 1002 | 7,154
NG 976 | 100.8| 879 | 85.6 B 3,399 | 98.6 | 100.0 | 3,241 | 96.8 | 100.0 A 554 622 2019 58,335 91| 41,389 98.1| 10,323 96.9 | 51,712 97.9| 3,938 98.3 17 14.9 | 41,406 97.9 | 6,68
- 2020 57,083 97.9 | 39,236 94.8| 109791 1064 | 50,214 971 | a412i 1120 16 90.8 | 39,251 948 | 6,395
ZOfhDEA 9 119 13 86.5 .
2021 55,580 97.4 | 38,019 96.9 | 11,460 F 1044 | 49,479 98.5| 4,086 92.6 200 1311 38,039 96.9 | 6,426
it 4,205 98| 4,132 | 89.7 2022 53,207 95.7| 37,488 98.6 9,569 83.5| 47,057 95.1| 4,062 99.4 10 51.2| 37,499 98.6 | 6,175
— - 202040 1| 27,095 96.0 | 19,045 93.6 5250 1 104.8| 24,304 958 41311 102.1 5 155 19,051 93.6| 3,152
Wt 7Y 5 299 80.7) 33| 68.7 Tl 28,958 96.8 | 19,605 95.2 58541  106.1| 25,459 975 | 4,332 96.4 157 137.0] 19,620 95.2 | 3,297
A 4,504 | 96.7| 4,467 | 87.7 ;f 20214 1| 27,3431 1009 | 18,690 98.1 57057 108.5| 24,395F 1004 | 4,117 99.7 51 1004| 18,696 98.1| 3,162
F| 28,398 98.1| 19,181 97.8 5,779 98.7 | 24,960 98.0 | 4,347 1  100.3 5 35.1| 19,187 97.8 | 3,208
BHISE 200265 £ 26,016 95.1| 18,502 99.5 4,807 84.3| 23,399 95.9| 3,935 95.6 5 99.2 | 18,598 99.5| 3,029
20204 | 155751 1005 | 10,559 96.3 29631 107.4| 13,523 98.5 | 44121 112.0 5 89.6 | 10,561 9.3 1,771
e EEA v| 13,383 92.9 9,045 93.9 2891  104.9| 11,936 96.4| 4,332 96.4 10 1875 9,055 9.0 | 1,52
/,\ =& ~ » — 202148 1| 13,466 1 103.1 9,224 98.2 2859 0 119.6 | 12,0837 1025| 4,069 98.2 0i - 9,224 98.2| 1.646
X = I —
4 h = T S @ n| 13877 98.9 9,466 98.1 2,816 99.2 | 12,312 98.4| 4117 99.7 51 100.4 9,472 98.1| 1516
o2 m| 14,851 95.4| 10,283 97.4 2,865 96.7 | 13,148 97.2| 4,086 92.6 51 103.9| 10,288 974 | 1,737
1’3 v 135447 1012 8,899 98.1 2914 1008 | 11,813 99.0| 43471 1003 0i - 8,899 98.3 | 1,471
N 20026 1| 13,224 98.2 9,171 99.1 2,636 92.2| 11,807 97.7| 42461 1043 51 - 9,176 99.5| 1,518
4R 3 , , , ) , , .
UTeLEIT-RAL n| 12,792 92.2 9,422 99.5 2,170 76.3 | 11,592 94.2 | 3,935 95.6 0i - 9,422 99.5 | 1,511
m| 13,647 91.9 9,997 97.2 1,848 64.5| 11,845 90.1| 4,062 99.4 5 99.7| 10,002 o7.2| 1,675
. T T — . . , , , , ,
MEBEDZE - Bib « RETEBDEHEZA TS 2021411 1213 92.8 2,666 90.1 9371  116.6 3,601 96.0 | 4,605 106.0 17 - 2,670 90.5 116
2J1 4,330 91.0 2,981 89.7 9221 113.1 3,904 914 | 45051 1019 0i - 2,981 89.7 525
~ 1) — SH
27— MEE. 34 4,840 94.6 3,398 | 1011 1,031 90.7 4,428 98.5 | 4,332 96.4 61 1105 3,403 1 101.2 585
R ~ 451 4,266 | 1011 3,171 99.4 753 92.9 3,924 98.1| 4,182} 102.6 0 - 3,171 99.4 193
ZThETAVI)—rDENIEBNALTEVET, 5/ 4806 1 111.4 2,746 96.6 1,2201 1515 39761 1088 | 4515  104.1 0i - 2,746 96.6 196
6/] 1,394 97.1 3,306 98.3 877  114.0 11831 1012 | 4,069 98.2 0i - 3,306 98.3 657
SOy QA
CELTTELY, 77 1,568 96.4 3,305 99.5 852 88.0 14,157 9.9 | 4,016 98.8 0i - 3,305 99.3 164
N ) 84 1,529 92.1 2,811 94.5 1,000 97.8 3,812 95.4| 4,388 97.0 i - 2,811 94.5 345
JCA_SSOC D> h&-_jca_ssoc_
-JLA- = 9J 4,780 | 109.2 3,350 100.0 994 | 113.3 43430 1027|4117 99.7 510 - 3,355 100.1 708
https://www.instagram.com/_jca_ssoc_/ 104 5,101 99.6 3,488 93.2 1,017 1118 4,565 97.0| 4,044}  106.0 0i - 3,488 93.1 610
1A 4,660 90.6 34471 1012 802 91.6 14,249 99.2| 3,810 93.4 0i - 34471 1012 615
E 1241 5,093 96.0 3,348 98.2 986 87.7 1,334 95.6 | 4,086 92.6 51 - 3,353 98.3 513
| 2022101 4,132 98.1 2,661 99.8 848 90.5 3,509 97.4| 4173 90.6 0i - 2,661 99.7 536
241 153 104.8 2,928 98.2 927 100.5 3,856 98.8 | 4,457 98.9 0i - 2,928 98.2 397
35 1,876 1 100.7 3,309 97.1 1139} 1105 14481 1004 | 4,347 100.3 0i - 3,30 97.2 538
45 1,128 96.8 3,064 96.6 713 94.7 3,776 9.2 | 4,178 99.9 51 - 3,069 96.8 521
5/ 4,555 94.8 2,772 100.9 1,127 91.7 3,900 98.1| 4,405 97.6 0i - 27721 100.9 128
'IZ)(’ bl\~ I:j‘“ 7 2022 EE“& 651 45411 103.3 33351  100.9 796 90.8 4,131 98.7 | 42461 1043 0i - 3,335 100.9 569
o o 7/ 75 4,236 92.7 3,189 96.5 646 75.9 3,835 92.3 | 40021 1019 0i - 3,189 96.5 556
. ~ = 8/ 1,443 98.1 2,950 1 104.9 826 82.5 3,776 99.0| 4,319 99.1 0 - 2,950 1 104.9 110
4/9—*“} bb‘b G‘ﬁ I éb\ 95 4,112 86.0 3,283 98.0 699 70.3 3,082 91.7| 3,935 95.6 0 - 3,283 97.9 545
104 4,676 91.7 3,357 96.3 672 62.4 1,029 88.3| 3,818 95.2 0i - 3,357 96.3 734
R w — 1A 4,504 96.7 3,399 98.6 554 69.1 3,953 93.0 | 4,009i 104.4 51 - 3,404 98.7 391
roY/NE RP DAN DT —=FHE[ AN T2 [IX, 2018 Y&\ TH LCAH ’ ' ' ’ '
I AR RI ] AR ECRLLD A R L Bl 1251 4,467 87.7 3,241 96.8 622 63.1 3,863 89.1| 4,062 99.4 0i - 3,241 96.7 551
LTBVE T, MSEME - TR - il - J5ORE - AV — - A - BB, - T - 2023%18] 3,670 88.8 2,527 94.9 527 62.2 3,054 87.0|  4981% 1026 0l - 2,527 91.9 396
LB T g > N 7 ~ 3,3: . ) : E ) : )
HROEALNER - B HISEE S0 708, %R ALEADO— s BELOM # [ 202641 13,333 93.5| 31,116 98.1 7,182 76.3| 38,298 93.3| 4.281F 1026 10 99.4| 31,127 98.4| 5,101
- S 7t | 202318 ~ 3,670 88.8 2,527 94.9 527 62.2 3,054 87.0| 42811 1026 0i - 2,527 94.9 396
EAVRN\YRD vT KT, WOTHEIASTHHEIHETT,
TAVRNY R T 72022FEE LAV MFRHPIETES = %ﬁ Eﬁfll‘/\ |EE$ ~ F3 O o Sym mEs .
i ) == 4D | — I\ N—= T E N
https://www.jcassoc.or.jp/cement/ https://www.jcassoc.or.jp/ Bx @D i 18 E([; TXY I\ hh = /_r\ I JCCEL 7:_ 7:_ (& 3_ o
‘ 4pdf/jj3h_06.pdf . .
—MHEEATAY MER L]
@ i https://www.jcassoc.or.jp/
XABEOBMESLUA Y O— RFOTHBIFERTTH, JIREEHNRENLET,
XAV~ 3221)—k No. 913, Mar. 2023 LA~ 322U—k No. 913, Mar. 2023

64 65



IR T A R e (AT : [E 1228 )

(CHAL: (M)
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(20204FF-# =100)

A T Mo EE )| BORAE | Wik | WRH | Zof
20204 213,794 46,422 6,039 26,182 56,847 60,006 5,490
2021 200,576 37,859 4,863 27,757 55,153 55,820 5,717
20214F12H 12,910 1,721 269 2,200 3,803 3,674 456
20224F1H 9,739 1,976 235 1,905 2,970 1,838 141
2 11,513 3,388 253 1,744 2,934 2,048 552
3 34,541 10,188 989 4,423 10,489 5,890 655
4 13,561 3,979 279 2,292 3,043 2,333 341
5 10,892 1,552 382 1,165 1,811 4,484 880
6 20,290 2,684 420 2,103 3,976 8,783 721
7 16,770 2,748 281 1,042 4,762 6,543 238
8 17.167 2.753 302 1,235 5,671 5,744 532
9 24.272 5.104 541 2,332 6,897 7,595 499
10 17.406 2.195 627 1,679 6,564 5,028 321
11 13.077 1.665 607 1,475 4,773 3,412 370
12 15489 1,686 380| 2025| 4598 5,667 360
TR W] RO (T T aE) (Rl 7
ER Ligewll] JH R
Pa=3 AL, ~ N - N — >
i wig |FREIANIBLT g | T 2o BEA | IR
20204 )% 11,430 4,978 189 2,157 4,027 6 73 6,938 4,492
2021 12,246 5,280 197 2,129 4,558 6 78 7,440 4,806
2021412 H 1,066 430 36 163 427 0.5 3 591 475
20224E1 H 862 349 14 127 348 0.3 4 538 324
2 922 370 23 192 331 0.5 5 551 371
3 979 403 10 206 351 0.5 7 616 363
4 1,127 417 29 268 403 0.4 7 640 486
5 970 411 30 180 341 0.6 8 578 392
6 1,105 446 13 213 425 0.5 7 626 479
7 1,125 438 25 218 435 0.6 8 627 498
8 1,042 437 13 232 350 0.5 9 645 397
9 968 437 7 193 322 0.6 8 610 358
10 990 433 21 181 345 0.6 9 630 360
11 957 425 16 158 346 0.6 12 606 351
12 897 386 14 170 319 04 7 558 339
MHNAIT I A FEMUEET AL, L P LL A FHIE LW
AT B R A F50i0 (I M a8 TR
- it S e e th | g R
n TEE i BT ED
20204F i 148,811 100,964 19,924 39,055 27,079 96,084 52,727 90,630 191.713
2021 150,979 109,267 24,237 33,500 21,885 103,889 47,090 100,146 202,497
20214512 H 16,210 12,570 2,335 2,840 1,718 12,316 3,892 9,003 192,900
20224F1 H 11,660 7,955 1,408 2,892 1,952 8,014 3,641 8,180 194,534
2 12,152 9,464 2,400 2,280 1,700 8,766 3,387 8,875 193,576
3 28,665 21,001 4,095 6,090 4,030 18,978 9,687 21,341 202,497
4 9,462 6,623 2,182 2,268 1,578 6,347 3,114 6,028 201,690
5 8,930 6,695 2,012 1,038 754 6,290 2,640 5,317 201,369
6 15,741 11,290 3,251 2,525 1,676 11,414 4,327 9,697 202,288
7 9,176 6,529 2,073 1,839 991 6,310 2,865 5,351 202,222
8 10,334 8,302 3,261 1,451 1,146 7,711 2,624 6,649 202,166
9 21,617 13,586 3,925 5,298 4,177 13,970 7,647 15,040 208,186
10 10,520 7,331 1,341 2,426 1,311 7,400 3,120 6,998 208,774
11 9,636 6,849 1,908 2,121 1,590 6,736 2,900 5,906 206,833
12 17,593 14,275 5,184 3,208 1,707 13,048 4544 14,299 -
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i wrw | wer [emovsleoims | owg o | waews | opm | oekm | e [T
20204 (C.Y.) 100 100 100 100 100 100 100 100 100 100
20204F B -1 (FY.) 99.8 100.1 100.2 100.5 100.2 101.7 101.2 100.7 100 100.3
20214£12H 108.4 100.5 102.6 102.3 169.5 103 138.5 136.6 105 99.5
20224FE1 4 109.3 100.5 102.9 103 165.1 103 139.7 138 106.2 101.6
2 110.3 100.5 103.5 103.6 164.5 103.2 140.2 140 106.7 102
3 111.4 101.7 103.6 103.5 164.7 103.2 142.6 145.2 107.5 101.6
4 113.3 106.6 103.7 103.7 167.6 104.6 150.4 148.9 108.5 101
5 113.3 108.8 105 104.7 168.1 106.3 155.1 153.9 109.5 101.8
6 114.3 110.8 106 106.2 166.8 107.3 157.1 158.3 111.2 103.6
7 115.2 110.8 107 107.7 165.8 107.3 159.4 159.8 114 104.4
8 115.7 111.1 108.5 108.4 163.8 107.7 160.3 160.6 114.6 105
9 116.9 114.9 111.8 109.9 160.8 107.9 160.4 161.9 115.5 105.6
10 118.1 118.1 114.5 111.8 154.7 109.8 159.7 159.7 117.3 106
11 119 120.4 115.2 113 153.8 109.8 159.3 161.8 118.1 106.2
12 119.8 120.4 115.9 113.6 152.7 109.8 159.3 161.4 118.6 106
2023%18 1198 1204 115.9 113.7 150.7 109.8 158.8 162.8 119.8 106.5
AR WM £k 252020 4F FE HE A T
o T E A MR T | (T S )
w0 AR 7Y — ML, J5i 2 pe %A
(=3 H—r % ENZ VR A= BN =0 27— L,
A ® ® ) () ) )
20194E12 13,338 38,389 92,699 5,748 56,943 227,056
2020412 H 12,208 37,450 118,215 5,922 60,604 223,770
20214E12 9,887 37,243 104,406 5,351 54,364 185,559
20224E1 F 11,706 34,446 98,983 4,091 55,355 165,266
2 10,378 31,936 123,327 5,000 59,450 176,941
3 10,307 33,000 149,572 5,431 47,976 162,267
4 8,489 30,480 139,768 5,963 40,209 141,401
5 7,330 28,302 115,727 5,116 34,545 123,967
6 10,485 32,237 124,415 5,506 30,521 145,665
7 8,408 31,271 115.814 5,138 31.719 138.948
8 7,645 30,995 112,248 4,769 26,945 132,354
9 9,466 32,253 125,194 5,214 25,124 146,645
10 10,737 33,214 132,971 5,338 36,892 158,515
11 12,286 34,069 123,269 5,527 38,818 176,626
12 10,631 30,719 112,858 5,281 42,085 158,413
i} FE A NI L I T - AR
sl=] E
r— PeRs i KBRS LML | A=) —
41 o o (Fi) ()
2019412 H 16,472 42,837 2,337 127,687
2020412 1 17,054 55,845 2,740 110,898
2021412 H 15,948 54,642 2,595 118,751
202241 H 8,771 46,513 2,315 96,860
2 15,218 47,744 2,474 91,643
3 20,647 61,261 2,758 103,188
4 15,969 55,963 2,627 98,544
5 14,242 45,414 2,338 91,205
6 16,974 54,503 2,695 107.363
7 13.715 46.576 2.593 103.755
8 12,514 40,051 2,538 100,701
9 13,587 46,760 2,648 112,161
10 11,788 37,198 2,422 117,669
11 8,850 34,255 2,588 117,623
12 10,593 34,207 2,498 114,000
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