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ABSTRACT

In this study, the design strength of high-strength concrete (fc = = 560
kgf/cm?) that is commonly used in concrete pre-mixing plants is selected,
and the high-strength steel bars (SD 490W and SD 550W) currently
routinely produced by steel bar manufacturers are used; the content of
galvanized steel is fixed on site and high-strength concrete is poured.
In different curing ages (7, 28 and 91 days), the high-strength concrete
is modified and hardened by making cylindrical specimens. And the
experiment of durability quality understands the engineering properties of
high-strength concrete.

The results show that the compressive strength of concrete with a
curing age of 28 days can reach more than 63.4MPa, the splitting strength
is 5.28~5.62MPa, the rebound hammer R value is 44, and the reference
corresponding concrete compressive strength is about 13.6 times the
R value. The strength increases with the increase of age, and there is a
good relationship between compressive strength and splitting strength;
the ultrasonic wave velocity growth status is 4,660 ~ 4,706 m/s, which
shows that each amount of substitution can achieve better compactness,
and It has a similar growth trend with compressive strength; the measured
surface resistance is 23.3~24.3 kQ-cm, which are all higher than 20 kQ-
cm, indicating that the concrete ratio has good compactness; through rapid
chloride ion electroosmotic test The electroosmotic quality of the test body
is between 2,177 and 2,475 coulombs, which shows that the concrete has
low chloride ion permeability. And the holding strength of galvanized steel

bars is slightly improved compared to non-galvanized steel bars.
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Keywords: High-strength concrete, High-strength hot-dip galvanized rebar,

engineering properties, compressive strength.
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KA IR A Z KR 2 32 N KRB Ay A PR 5] B &£ & > 3 5 4 CNS
61 R ASTM CIS0 LA Z R HMIBRKE - B e A THIEL T RE
TN E) BT A E G REIE BB 0 WH A4 ASTM C989 2 & KM% o K
T RBRAKZENE B ZHE &k 1 B o 3RBE| 4 ikFE ¥ 38 Pr4EE PC
302 & > 454 CNS 12283 & ASTM C494 F#L £ 2 G R ERH ; #4K
% B R KB PTAERE > 4 CNS 13961 23, % o % A R e X 54 1
PR HS L H#10 &9 — AR A A R AE 4R A5 (SD490 W & SD550W) -

& 1~ KIRBOKENE & Z b g

Materials Cement BFS
Fineness(cm®/g) 3450 4000
SiO, 19.6 33.5
ALO;, 4.4 14.7
Fe,O, 3.1 0.4
CaO 62.5 41.2
MgO 4.9 6.4
SO, 2.2 0.6
K,O - 0.3
Na,O - 0.2
TiO, 0.5 0.5
P,O; 0.11 0.01
f-CaO 0.7 -
CS 56 -
(O 14 -
C,A 7 -
C,AF 9 -
L.O.I 2.5 0.58
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Age day Compressive Compressive Strength
Strength(MPa) average value(MPa)
7-1 45.62
7-2 46.23 45.53
7-3 44.73
14-1 55.3
14-2 55.0 55.20
14-3 55.4
28-1 58.6
28-2 57.5 58.28
28-3 58.7
56-1 58.5
56-2 58.8 59.18
56-3 60.3
91-1 67.5
o1-2 69.1 68.33
91-3 68.3

2.2 X BLL R A B

KA FALE R VAR5 B S60kgl/em? S R R LA A X 5B E
$ % (SD 490W % SD 550W) » B4R 4T R ARt B TR A2 E R
BE o AHRAERELRRAELS (T XK 14 K28 K56 XA 91
) BATRBELAMETRR; BASEE R L AHELS (T X 28
KRB O R ) > AT & % B AR SEIR A5 0 £ 2 30 3 3K Bk o

23 B ik R A
(1) B3 L > ficth ASTM C39 HLFL o it J IR 3 R4k 2 0T 74 7L %
it o

A
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(2) BF 2 % B > 1k3E ASTM C496 = #. % > 4 4’F A A2 R T % 10cmex 20
cm (la‘iuiwz » AR AT R HL R TR R

(3) A& %k %k % > 4RIE ASTM C597 3.%¢ » B 4T R Bl b 29 X A8 & ok ok ik »
TRABE AR EATABRBER -

(4) wR X E > 1k ASTM C876 ¥4 > #HE B b 2 Erafd »
TRTAHABRAODZIBERZIMELE EHAESATARAD
LAY > AR RILABE T2 R 0 A A6 M

(5) &8 F &5 RKE > & ASTM C1202 4T > ERAEAAH
RBEINET TSR RAEAETHRIRE LGNS EN > ZRHIA
28 R R 91 R > FAABBEM -

(6) RB4EKER > 2% ASTM C805 Z#, /A R Bl #hH > AT RELE R
R > RFRRLERGGREE > R LIRBREE o

(7) 32 3% B X B > 2% ASTM E488 #.% » #4F =3 KA R 4 L 3K 52
32 EHA > AZBIAEATHAIE R KR > TRERBRE

=~ RS
3.1 BRRE

AR VA 560 kgf/em® 3% 3H3& R s £ » #4F ¢l12cm X 24cm R4 £
HKAE > AT R 28 R ~56 R A9l RAEBIETIRE Z X > 0B
WELHRERMEILERAZIETZIRSN o

B 1 R &1 Firm o sk &R E 560kgf/cm” B > H 3R %%
WY e A RS MM T RS X IR £ 49.86~51.68MPa > 28
K ¥ B R & E 58.8~62.1MPa ; 56 X #2312 64.8~66.4MPa ;
91 X#- B FREE A 67.5~69.1MPa > 7 X B 28 R IR & I 4 T4 o
-k 27 B 69 kAL Z 4 C-S-H H%%%‘i@& R4 DA REAM R R REAT P AE A

RJE > Hie T A mh EAK o mAFPIRAR KR MERAM K F 60 5 4%
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2 ;T: — ﬁ W Galvanizing Association

Splitting strength (MPa)
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4 ASTM E488 48 fif & | 1L 48 7% &

Steel grade | Steel type Galvanized2 Bond Strength | Bond Strength Bori/esrt;;relgth
amount(g/m’) (kef) (MPa) value(MPa)
SD490W #8 0 24488 19.3
SD490W |  #8 0 22852 19.1 2
SD490W #8 1369 22852 19.8
SD490W #38 1369 24488 20.3 201
SD490W #8 1910 24488 20.4
SD490W #38 1910 23670 21.0 207
&5 AHE 91 RAEHE ASTM E488 48 # 48 3 4 &
Steel grade | Steel type Galvanizedz Bond Strength | Bond Strength BOI:/S;;;I;gth
amount(g/m’) (kef) (MPa) value(MPa)
SD49OW |  #8 0 28579 21.1
SD490W 48 0 28579 20.8 20
SD490W #8 1369 28988 22.3
SD490W #8 1369 28988 21.6 219
SD490W #8 1910 29233 22.1
SD490W #8 1910 29397 22.1 2!
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