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Resistance of Chloride Penetration into High Strength Concrete Containing
Mineral Admixtures according to Curing Conditions
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Abstract

In recent years, construction company makes inroads into the world construction market,
and receives the order of extra-large concrete structure under marine environment in
south-east asia specially. At this point of time, to enhance the quality of concrete, we
research the High Strength Concrete (HSC) containing mineral admixtures. In this  study,
therefore, HSC with various combination of ordinary portland cement(OPC), blast—furnace
slag(SG), silica fume(SF), and expansion admixture(SS) are cured 23 and 35C considering
the site weather, and are cured in water for 3, 7 or 56 days respectively. Test results show
that the HSC cured at 35C gains higher early-age strength but eventually gains lower
later-age strength  compare with the HSC cured at 23°C. Especiallyy, HSC with combination
of OPC+SG+SF+SS  or OPC+SG+SF  show very excellent resistance of chloride penetration.
The permeability of HSC was therefore enhanced as because of containing the proper content
of SG, SF, and SS and making dense micro—structure of HSC.
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Table 1 AIMES| 3tstME o 22|18 M
Chemical composition(%) Ig.loss Specific Blaine Setting time(hr:min.)

CaO | S0 | ALO; | FeOs | MgO | SO %0) gravity | (cm’/g) Initial Final

6275 | 2206 | 547 331 240 234 101 315 3,366 43 810
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Table 2 12 &efO0|22nt AHe|7tg9 M E 4 2|8 A
Items Chemical composition(%) Ig.loss Specific Blaine
Types Ca0 Sio, ALOs | FeO; | MgO SO (%) gravity (em*/g)
SG 41.98 34.69 1542 0.23 6.36 0.15 0.04 290 4,550
SF 0.19 95.0 0.26 0.13 045 0.23 0.10 2.30 260,000
Table 3 WER| 2| =tEHM 2 (%)
CaO Si0; AlOs SOs FexOs MgO KO NaO Ig.loss free-CaO
5842 23.06 5.78 4.56 353 1.72 0.80 0.09 1.83 0.65
Table 4 T sZHe 24
ftems Main composition Specific gravity Appearance Standa‘rd dosage
Type (Cx%)
HRWR Polycarboxylic 1.04 Transparent liquid 05~30
(3 A SHFAE AFA Tl distd 09%E 17831
Z ZAE HF 2609 AHHAE, F& FAe o g FEFEIAQ azEsaved, A7
HXF 13mme] FEES ARSI 7 ZAe} 9 BAA] EFES D AETIAYES] wig
#Fo ZA9 E8F AEe Table 59 2oH #H £ Table 63 2t}
A9 J=AP4A% 13mm, 10mm, 5mm, 25mm ZAYEE 0/8F AN YXE ARS
A BIEL 22 9%, 60%, 5%, 2% AT - Fm5E FAY AMEE 30237 714 HEY) 3 &
Egrst wASAFAS FUsel 1502 B £
22 232|E digt ¥ M= stod Azt
ZAYEFAAE 610<20cm YFE B2 Ax
IREFABMEES Azl st AFAF 550 sl 23C 37158 % B% 3HTY Fad54
kg/m’, E-AAH 300, ISAE 39% P 1A oA 197+ Z42F A% = 23sach
Table 5 =M e E2(X MZ
Ttems max. size of o . Absorption Unit weight .
Specific gravity 3 Fineness modulus
Types coarse agg. (%) (kg/m”)
Fine agg. - 2.60 0.95 1,580 2.80
Coarse agg. 13 2.65 0.87 1,567 6.33
Table 6 DZEZ3E|EQ| i
Items W/B Cement/SG S/a Unit weight(kg/m’)
Types (%) /SF/SS(%) (%) W C SG SF ss S G
GO 30 100/0/0/0 39 165 550 0 0 0 629 1003
G4 30 60/40/0/0 39 165 330.0 220 0 0 623 993
G4F 30 55/40/5/0 39 165 3025 220 215 0 632 1007
GAFS 30 48/40/5/7 39 165 264.0 220 215 385 642 1023
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ZAYEY PFAEE KS F 24059 9ste] A3
1,2 3 7 28 2 5620 2tz MTSAE] 500 ton
WEAGE AR SPen mE 2ageo]
FFEe ASTM C 6429 AlgHidol oJsle] =45}
Ak

(3) oﬂi}%o]g i1Ex1?'{J-/\j
dglEole AFEAIAHLS ASTM C 120241 <814

Items
Curing Types Curing condition
temperature
ST cured in water for 56 days
93 ST3d cured in water for' 3 dgys
and then cured in air
ST7d cured in water for' 7 dgys
and then cured in air
HT cured in water for 56 days
%5 HT3d cured in water for. 3 d.ays
and then cured in air
HT7d cured in water for' 7 dgys
and then cured in air
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Items Slump ) Setting time(hr.) Compressive strength(MPa)
Cement/SG l Curing
/SF/SS(%) | method
Type (cm) initial | final | lday | 2days | 3days | 7days | 28days | S6days
ST 522 759 186 | 273 | 333 | 397 | 524 | 533
GO 100/0/0/0 5.0
HT 6.36 312 | 370 | 403 | 41 473 | 495
ST 582 8.14 168 | 240 | 324 | 469 | 605 | 643
G4 60/40/0/0 65.0
HT 540 6.56 315 | 357 | 380 | 420 | 483 | 515
ST 5 836 195 | 290 | 391 518 | 687 | 724
ST3d - - 195 | 290 | 391 | 485 | 600 | 615
ST7d - - 195 | 20 | 301 | 518 | 607 | 622
GAF 55/40/5/0 605
HT 506 6.47 22 | 423 | 466 | 502 | 64 | 672
HT3d - - 22 | 43 | 466 | 30 | %63 | 579
HT7d - - 322 | 423 | 466 | 502 | 573 | 595
ST 529 813 25 | 34 | 405 | 517 | 621 64.1
ST3d - - 215 | 344 | 435 | 506 | 68 | 594
ST7d - - 205 | 344 | 45 | 517 | 570 | 612
GAFS 48/40/5/7 510
HT 413 523 %9 | 42 | 410 | 527 | =7 | 623
HT3d - - %9 | 42 | 40 | 519 | 65 | 578
HT7d - - %9 | 422 | 470 | 527 | 69 | 592
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Table 9 DZE232|EQ| 222 U EEIM IR
Items Cement/SG Void (%) Passed charge (Coulomb)

Types /SE/EA (%) ST |[ST3d|ST7d| HT | HT3d | HT7d | ST | ST3d | ST7d| HT |HT3d | HT7d
GO 100/0/0/0 820 - - 383 - - 1379.0 - - 1924.2 - -
G4 60/40/0/0 7.32 - - 853 - 346.3 737.0
GAF 55/40/5/0 651 | 733 | 728 | 741 | 733 | 725 | 1201 | 1730 | 1533 | 1473 | 1818 | 1580
GAFS 48/40/5/7 641 | 721 | 714 | 701 | 734 | 78 %6 | 629 | 555 | 408 | 805 | 522
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