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Usage of cement-based materials on backfilling boreholes generated removal of existing piles
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Study to improve vibration flowability of fresh concrete
by combination use of thickener and superplasticizer
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Thermodynamic equilibrium analysis to study the long-term strength development
and deterioration of cement-treated volcanic cohesive soil
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Characteristic of high-performance curing compound " Clean Saver"
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Cement industry Key words for a decarbonized, low-carbon society: f-C2S
-Synthesis of C-S-H with high C/S ratio and preparation of highly reactive f-C:S
by complex polymerization method-
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Mg | Mo | MR | B | AR | 4R | g AR AR wr | P

2013 62,392 104.9 46,953 107.3 8,503 88.3 55,455 103.9 4,412 106.6 752 91.4 47,705 107.0 6,665

2014 61,139 98.0 45,048 95.9 9,421 110.8 54,469 98.2 4,580 103.8 503 66.8 45,551 95.5 6,502

2015 59,238 96.9 42,347 94.0 10,583 112.3 52,930 97.2 4,684 102.3 320 63.7 42,668 93.7 6,204

N 2016 59,271 100.1 41,497 98.0 11,529 108.9 53,027 100.2 4,393 93.8 280 87.4 41,777 97.9 6,536

;]— 2017 60,360 101.8 41,701 100.5 11,808 102.4 53,508 100.9 4,189 95.4 175 62.6 41,876 100.2 7,056

o 2018 60,230 99.8 42,499 101.9 10,371 87.8 52,870 98.8 4,446 106.1 91 51.8 42,589 101.7 7,103

L 2019 58,135 96.5 40,948 96.4 10,532 101.6 51,480 97.4 4,492 101.0 22 24.6 40,970 96.2 6,609

2020 56,053 96.4 38,650 94.4 11,113 105.5 49,763 96.7 4,332 96.4 20 90.0 38,670 94.4 6,450

2021 55,741 99.4 37,872 98.0 11,484 103.3 49,356 99.2 4,347 100.3 10 52.0 37,882 98.0 6,371

2022 51,482 92.4 37,265 98.4 8,137 70.9 45,402 92.0 4,194 96.5 16 151.4 37,280 98.4 6,233

2013 61,694 104.1 46,177 106.2 8,763 90.1 54,940 103.2 3,872 101.5 789 97.7 46,966 106.0 6,695

2014 61,916 100.4 45,854 99.3 9,108 103.9 54,962 100.0 4,401 113.7 567 71.8 46,421 98.8 6,425

2015 59,465 96.0 43,034 93.8 10,142 111.3 53,176 96.7 4,358 99.0 348 61.4 43,382 93.5 6,333

2016 58,978 99.2 41,324 96.0 11,5636 113.8 52,860 99.4 3,927 90.1 281 80.7 41,605 95.9 6,549

E 2017 60,788 103.1 41,985 101.6 11,911 103.2 53,896 102.0 3,902 99.4 228 81.2 42,213 101.5 6,917

B 2018 60,093 98.9 42,178 100.5 10,658 89.5 52,836 98.0 4,005 102.6 115 50.4 42,293 100.2 7,154

2019 58,335 97.1 41,389 98.1 10,323 96.9 51,712 97.9 3,938 98.3 17 14.9 41,406 97.9 6,689

2020 57,083 97.9 39,236 94.8 10,979 106.4 50,214 97.1 4,412 112.0 16 90.8 39,251 94.8 6,395

2021 55,580 97.4 38,019 96.9 11,460 104.4 49,479 98.5 4,086 92.6 20 131.1 38,039 96.9 6,426

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

20204EF L 27,095 96.0 19,045 93.6 5,259 104.8 24,304 95.8 4,131 102.1 5 45.5 19,051 93.6 3,152

20204 T 28,958 96.8 19,605 95.2 5,854 106.1 25,459 97.5 4,332 96.4 15 137.0 19,620 95.2 3,297

EQ 20214EF | 27,343 100.9 18,690 98.1 5,705 108.5 24,395 100.4 4,117 99.7 5 100.4 18,696 98.1 3,162

# T 28,398 98.1 19,181 97.8 5,779 98.7 24,960 98.0 4,347 100.3 5 35.1 19,187 97.8 3,208

20224EF¢ | 26,016 95.1 18,592 99.5 4,807 84.3 23,399 95.9 3,935 95.6 5 99.2 18,598 99.5 3,029

T 25,466 89.7 18,672 97.3 3,330 57.6 22,003 88.2 4,194 96.5 11 203.8 18,683 97.4 3,204

20214EBE 1 13,466 103.1 9,224 98.2 2,859 119.6 12,083 102.5 4,069 98.2 0 - 9,224 98.2 1,646

i 13,877 98.9 9,466 98.1 2,846 99.2 12,312 98.4 4,117 99.7 5 100.4 9,472 98.1 1,516

m 14,854 95.4 10,283 97.4 2,865 96.7 13,148 97.2 4,086 92.6 5 103.9 10,288 97.4 1,737

m v 13,544 101.2 8,899 98.4 2,914 100.8 11,813 99.0 4,347 100.3 0 - 8,899 98.3 1,471

ks 20224EFE 1 13,224 98.2 9,171 99.4 2,636 92.2 11,807 97.7 4,246 104.3 5 - 9,176 99.5 1,518

M o 12,792 92.2 9,422 99.5 2,170 76.3 11,592 94.2 3,935 95.6 0 - 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 97.2 1,675

v 11,819 87.3 8,675 97.5 1,482 50.9 10,157 86.0 4,194 96.5 5 - 8,680 97.5 1,529

20234EFE 1 11,464 86.7 8,575 93.5 1,509 57.2 10,085 85.4 4,241 99.9 0 - 8,575 93.5 1,332

2021481 4,629 92.1 2,811 94.5 1,000 97.8 3,812 95.4 4,388 97.0 0 - 2,811 94.5 345

9H 4,780 109.2 3,350 100.0 994 113.3 4,343 102.7 4,117 99.7 5 - 3,355 100.1 708

108 5,101 99.6 3,488 93.2 1,077 111.8 4,565 97.0 4,044 106.0 0 - 3,488 93.1 610

118 4,660 90.6 3,447 101.2 802 91.6 4,249 99.2 3,840 93.4 0 - 3,447 101.2 615

12H 5,093 96.0 3,348 98.2 986 87.7 4,334 95.6 4,086 92.6 5 - 3,353 98.3 513

2022414 4,132 98.1 2,661 99.8 848 90.5 3,509 97.4 4,173 90.6 0 - 2,661 99.7 536

2H 4,636 104.8 2,928 98.2 927 100.5 3,856 98.8 4,457 98.9 0 - 2,928 98.2 397

3H 4,876 100.7 3,309 97.4 1,139 110.5 4,448 100.4 4,347 100.3 0 - 3,309 97.2 538

44 4,128 96.8 3,064 96.6 713 94.7 3,776 96.2 4,178 99.9 5 - 3,069 96.8 521

5H 4,555 94.8 2,772 100.9 1,127 91.7 3,900 98.1 4,405 97.6 0 - 2,772 100.9 428

64 4,541 103.3 3,335 100.9 796 90.8 4,131 98.7 4,246 104.3 0 - 3,335 100.9 569

7H 4,236 92.7 3,189 96.5 646 75.9 3,835 92.3 4,092 101.9 0 - 3,189 96.5 556

é 8H 4,443 98.1 2,950 104.9 826 82.5 3,776 99.0 4,349 99.1 0 - 2,950 104.9 410

9H 4,112 86.0 3,283 98.0 699 70.3 3,982 91.7 3,935 95.6 0 - 3,283 97.9 545

108 4,676 91.7 3,357 96.3 672 62.4 4,029 88.3 3,848 95.2 0 - 3,357 96.3 734

118 4,504 96.7 3,399 98.6 554 69.1 3,953 93.0 4,009 104.4 5 - 3,404 98.7 391

124 4,467 87.7 3,241 96.8 622 63.1 3,863 89.1 4,062 99.4 0 - 3,241 96.7 551

2023414 3,670 88.8 2,527 94.9 527 62.2 3,054 87.0 4,281 102.6 0 - 2,527 94.9 396

2R 3,938 86.8 2,916 99.6 478 51.5 3,393 88.0 4,311 96.7 0 - 2,916 99.6 515

3H 4,211 86.4 3,233 97.7 477 41.9 3,710 83.4 4,194 96.5 5 - 3,238 97.8 618

47 3,597 87.1 2,811 91.7 487 68.4 3,298 87.3 3,989 95.5 0 - 2,811 91.6 504

5H 3,900 85.6 2,721 98.2 623 55.3 3,345 85.8 4,154 94.3 0 - 2,721 98.2 390

64 3,968 87.4 3,044 91.3 398 50.0 3,442 83.3 4,241 99.9 0 - 3,044 91.3 438

7H 4,004 94.5 3,056 95.8 552 85.5 3,608 94.1 4,063 99.3 0 - 3,056 95.8 575

8H 3,689 83.0 2,698 91.5 693 83.9 3,391 89.8 4,013 92.3 0 - 2,698 91.5 348

24 20234E1 4 ~ 30,976 87.4 23,005 95.0 4,237 60.3 27,241 87.2 4,013 92.3 5 104.6 23,010 95.0 3,784

&t 202344 H ~ 19,158 87.5 14,330 93.6 2,754 67.0 17,084 88.0 4,013 92.3 0 - 14,330 93.6 2,255
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20214 200,576 37,968 4,867 27,813 55,215 55,967 5,752
2022 915.492 41.065 7012 99 833 59,451 62,687 9932 20204 (C.Y.) 100 100 100 100 100 100 100 100 100 100
’ ’ ’ ’ ’ 2021454 (C.Y.) 104.6 100.5 101.4 101.9 140.9 102.5 123.0 120.3 101.5 100.1
20204E 74 (F.Y.) 99.8 100.1 100.2 100.5 100.2 101.7 101.2 100.7 100 100.3
202245 H 10,892 1,552 382 1,165 1,811 4,484 880 ”
6 20,290 5,684 120 2,103 3.976 8.783 791 20214EHE 1 (FLY.) 107.0 100.6 102.1 102.4 156.9 102.8 130.9 129.0 103.3 100.2
7 16,770 2,748 281 1,042 4,762 6,543 238 202245 113.3 108.8 105 104.7 168.1 106.3 155.1 153.9 109.5 101.8
8 17.167 2.753 302 1,235 5,671 5,744 532 6 114.3 110.8 106 106.2 166.8 107.3 157.1 158.3 111.2 103.6
9 24.272 5.104 541 2,332 6,897 7,595 499 7 115.2 110.8 107 107.7 165.8 107.3 159.4 159.8 114 104.4
10 17.406 2.195 627 1,679 6,564 5,028 321 8 115.7 111.1 108.5 108.4 163.8 107.7 160.3 160.6 114.6 105
11 13.077 1.665 607 1,475 4,773 3,412 370 9 116.9 114.9 111.8 109.9 160.8 107.9 160.4 161.9 115.5 105.6
12 15,489 1,686 380 2,025 4,598 5,667 360 10 118.1 118.1 114.5 111.8 154.7 109.8 159.7 159.7 117.3 106
11 119.1 120.4 115.2 114.3 153.8 109.8 159.3 161.8 118.1 106.2
20234:':1ﬁ 11,173 2.940 677 1.553 3.037 2.477 439 12 119.8 120.4 115.9 115.3 152.7 109.8 159.3 161.4 118.7 106.2
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6 20,139 3,069 657 1,618 4,753 7,851 800 5 119.3 143.5 126 119.9 137.2 113.1 160.4 167.3 121.9 107.9
7 18,528 3,924 364 1,166 4512 6,564 809 6 119.2 144 129.5 121.3 135.1 114.6 160.3 167.5 121.9 109.2
7 119.3 144 132.9 122.2 134.5 115.2 160.2 167.6 122.3 110.6
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AR W iHR A 20204 FLvE 48
5 LEEY) #EER] R E R OAE (P E LA5mE) (H{7 : 7 nd)
g H &Rl JEES]
&3 " TR B " a2 7)—k : ‘
G " EEIS L i - L L
AE oy |y | FRE | e | O BER | HEER o A W s | (L R
i) =~ T 1| I B B
20214F [ 12,246 5,280 197 2,129 4,558 6 78 7,440 4,806 _ m'h\ﬁﬁﬁfﬁ:ﬂ%%%u — ) U%z}m - f;%iﬂ%\‘ | };Euﬁﬁ)fﬂ .
2022 11,872 4,877 238 2,458 4,197 6 97 6,746 4,690 B Eiie AN Fv7)—rTRy7 F7ImTRy7 7R
FA ) W W (48 ® W
2020412 /] 12,208 37,450 118,215 5,922 60,604 223,770
2022453 970 41l 30 180 341 0.6 8 578 392 20214121 9,887 37,243 104,406 5,351 54,364 185,559
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7 1,125 438 25 218 435 0.6 8 627 498
8 1,042 437 13 232 350 0.5 9 645 397 202245 7,330 28,302 115,727 5,116 34,545 123,967
9 968 437 7 193 322 0.6 8 610 358 6 10,485 32,237 124,415 5,506 30,521 145,665
10 990 433 21 181 345 0.6 9 630 360 7 8,408 31,271 115.814 5,138 31.719 138.948
11 957 425 16 158 346 0.6 12 606 351 8 7,645 30,995 112,248 4,769 26,945 132,354
12 897 386 14 170 319 0.4 7 558 339 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
202341 A 998 330 40 950 999 05 8 538 390 11 12,286 34,069 123,269 5,527 38,818 176,626
9 902 359 58 194 343 0.5 6 545 357 12 10,631 30,719 112,858 5,281 42,085 158,413
i . ggg ggg ?Z ;gg ggz g‘i 2 513 igg 2023411 8,970 27,442 108,222 1,048 42,004 151,189
’ : 5 2 10,034 27,960 128,634 1,916 46,654 157,334
5 899 387 15 202 287 0.7 6 574 325 3 11,700 29,855 120,571 4,994 19,803 156,257
6 918 403 22 186 299 0.4 6 603 315 1 8,772 30,350 115,374 5,492 41,064 132,293
7 926 402 22 179 314 0.3 9 565 361 5 6,875 29,277 93,186 4,758 36,905 123,773
KHNLE A LA R 2 A L2720, UL AFHIE LR, 6 7,195 31,183 99,105 5,125 30,947 134,161
7 8,181 30,567 100,016 4,935 28,988 130,856
AR T e e (KR P504h) (HHAr: [ 2@ 4) (AT R )
A = =S| A IERERE " KWL THE
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20214 % 150,979 109,267 24,237 33,500 21,885 103,889 47,090 100,146 202,497 T PCHLth oM KBRS BAME N/ RN A
2022 165,377 116,357 32,673 37,045 25,000 112,943 52,434 113,603 - A ® - ) (F#0) (m)
- 2020412 /1 17,054 55,845 2,740 110,898
202245 H 8,930 6,695 2,012 1,038 754 6,290 2,640 5,317 201,369 20214E12 1 15,948 54,642 2,595 118,751
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 202245 A 14,242 40,732 2,338 91,205
8 10,334 8,302 3,261 1,451 1,146 7,711 2,624 6,649 202,166 6 16,974 49,821 2,695 107.363
9 21,617 13,586 3,925 5,298 4,177 13,970 7,647 15,040 208,186 7 13.715 41,894 2.593 103.755
10 10,520 7,331 1,341 2,426 1,311 7,400 3,120 6,998 208,774 8 12,408 35,475 2,538 100,701
11 9,636 6,849 1,908 2,121 1,590 6,736 2,900 5,906 206,833 9 13,947 42,105 2,648 112,161
12 17,593 14,275 5,184 3,208 1,707 13,048 4,544 14,299 207,841 10 11,097 33,241 2,422 117,669
11 8,850 29,573 2,588 117,623
20234F1 10,021 6,986 1,556 2,452 1,782 6,867 3,154 6,992 207,251 12 10,593 29,525 2,498 114,000
2 14,867 9,285 1,928 5,010 3,207 9,662 5,204 11,344 209,850 202341 6,847 21,001 2,183 92,185
3 27,481 18,606 4,053 7,409 5,081 17,187 10,294 19,983 214,894 9 9.203 18.687 9336 92.707
4 10,993 8,354 2,034 2,003 1,250 7,807 3,186 7,488 215,556 3 14,809 22,255 2,681 103,964
5 9,304 6,854 1,807 1,772 1,476 6,125 3,179 6,035 214,435 4 5,632 19,199 2,168 95,468
6 17,100 12,062 2,801 3,457 2,533 11,401 5,699 11,528 215,220 5 6,709 45,189 2,044 93,704
7 9,973 5,877 1,269 3,360 2,373 5,401 4572 6,097 - 6 10,324 37,255 2,361 105,765
K EELMEM UL EDEN T RO A% 5 7 9,303 35,009 2,406 107,173
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