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Abstract

Steel slag has similar mineral composition and certain hydraulic activity with Portland cement,
which can potentially improve the interfacial transition zone of concrete. Based on this, this paper
uses steel slag as aggregate to study its influence on mechanical behavior of concrete, in order to
reveal the influence mechanism of ITZ effect of steel slag aggregate on mechanical properties of
concrete.
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1. 58

TR S N ) 2 KSR, Bl R LUK MRS RL,  BLRIRED A SR IK &
Lt PR RS REAL T R[] SRR TR 1 B B R, R TREE R P L AR A AT L
N 70%~80% [2]. ‘EXREEL V2 HE N TEREWSREE . B TE i A MEAR 2 AL R, Skt
A K JE S R it 7T USRS HaS M4 S B 28, AR A - bL Sl K e A By S v (R AR A 2 1
ARG AT A, HARRH A LK TR ARIR 22, X AR B A R0 BRAS SE I AR [3] -

F T I X A R e S (AT [4] [5], [ P A IR BN — s AN [RI A BE K L A 2 A
RIS AR ECE LI IX, RS 7 —ERBCR[6] [7]. (BB MUBHE R LA R A5 N B AR XL
A TR GHEARRL + 4R8RE) R RE T AR B 0l ik 70%~80%, Ui SR AL 638 I [l 14 R FF R SR kL
TR EE AR E M R BIBCEIE M, F xR LA R S TRl . SRR SR A E L TR

P A RE R £ /K Ve BB AL s, A — 5 PR BETE L8], A RA N NS RHE N R
b, AN KR P 2 e TR ) S X B A B SCEEI[0]. SE T, AEE AR
Bl BRI TEES R B 22T RN, 457 [ 1A R FR A AR S 1R S T o 8 DX RO VR st - g 2 g
IR AL .

2. EMRI R
2.1. [FEMRRECEE

B T K Ve RS FTRL 23591 a8 Pl Y 52.5 d kR Eh /K Ve A H3 (S95), R AR S &N 35%,
PRZEALR 2% 1o SRR ARLAR 2 A FEABA R S Sl AR Bl , 28 %5 403y 2366 kg/m?® Al 3520 kg/m®.
SO0 F B I RS LR AR RMARRIS BRI SR ITZ SO, RE 1TZ SRS L 1% e
M2 . FRAE R PRI RO L W3 2. 4% 3, SRIGR /KK 0.35.
2.2. RERFIE 5P

RGBT ECLE, MERARBUR MBS A iR, RN R SR S 2 51 R 5 . AR)E I

Table 1. Chemical compositions of the raw material used in the test (wt/%)

= 1. R RMEELE AR (WH%)

CaO SIOZ A|203 Fe203 MgO Kzo 503 7H\-’ﬁij
IKIE 63.12 18.73 4.94 3.99 1.02 - 3.07 2.12
¥ 395 34.4 14.9 0.39 5.84 0.33
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Table 2. Comment aggregate concrete match ratio
2. LimERURE TR

FE a5 PRMATIS B (%) Fm Ak (kg/m®) KU (kg/m?®) ¥ (kg/m®) 7K (kg/m®)
C-A-0 0 - 1474.0 - 515.9
C-A-15 15 395.0 1252.9 - 4385
C-A-30 30 789.9 1031.8 - 361.1
C-A-45 45 1184.9 810.7 - 283.8
C-A-60 60 1579.8 589.6 - 206.4
C-S-A0 0 - 934.7 503.3 503.3
C-S-A-15 15 395.0 7945 427.8 427.8
C-S-A-30 30 789.9 654.3 352.3 352.3
C-S-A-45 45 1184.9 514.1 276.8 276.8
C-S-A-60 60 1579.8 373.9 2013 2013

iE: C-A-45 fURIIHLRHREE L, FRIASE 45%. C-S-A-45 RES AT W EGEHRE -, TS5 35%, EREREE
45%.

Table 3. Steel slag aggregate concrete match ratio

3. WESRURE LA

P PRATIS & (%) i (kg/m®) KU (kg/m?®) Bk (kg/m®) 7K (kgim?®)
C-G-0 0 - 1474.0 - 515.9
C-G-15 15 528 1252.9 - 4385
C-G-30 30 1056 1031.8 - 361.1
C-G-45 45 1584 810.7 - 283.8
C-G-60 60 2112 589.6 - 206.4
C-S-G-0 0 - 934.7 503.3 503.3
C-S-G-15 15 528 7945 427.8 4278
C-$-G-30 30 1056 654.3 352.3 352.3
C-S-G-45 45 1584 514.1 276.8 276.8
C-S-G-60 60 2112 373.9 2013 2013

iE: C-A-45 URIIHLRHREE L, FRIASE 45%. C-S-A-45 RES AT W EGEHRE L, TR A S5 35%, ERERESE
45%.

FrPE TR e N F] 40 mm x 40 mm x 160 mm i, B RSh G R ALK W EGREEAE 20°C £ 2°C.
AN HEIE 95% + 5%FR P E I E 24 h JE 7, ka9 25 W )5 (3 d 28 d 1 56 d) 23 7 Hpi i i
.
2.3. IE14EE

REEFRY EAE R E B (3 dv 28 d A1 56 d), MNAILHUESREAFLIrsmE. Heb, MAPTromnsE

B HIN SR R (50 + 10)N/S, AR T s 5 B B 00 R 33 2R 29 (2400 + 200)N/S. e 4 SLU6 48 I 7S ANt B
RSOl
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3. ZIWHEREE
3.1 ERERNERTHEZETHHE

SEOGHRAE 2% 2 e B R @ AR RHRE & A5 I 35% K0 Ry I @ AR R EE L, PR SR A e 1 A
2 Fimso
E 1 ARBINS RSB RE . AT, BEEERMARS & 0 8N 3] 60% i A2 Hr iRkt

90
80 4
70 3

60

Compressive strength (MPa)

Aggregate volume fraction(%)

Figure 1. Compressive strength of ordinary aggregate concrete without admixture

B 1. RSB ER R nERE
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Figure 2. Compressive strength of ordinary aggregate concrete mixed with 35% mineral powder
2. B0 5% T RERCER T IERE

DOI: 10.12677/hjce.2017.66070 589 T ARTHE


https://doi.org/10.12677/hjce.2017.66070

G IR B

3d. 28d 1 56 d HLEREERGIE N5 PR, FRESRMATIZEH 15%N AR . 3 d Pk R RME
BB RN 0 I HUS I ME 28 d F1 56 d I IARMEIIFEARRIS N 60% . B2 BHA RS & M 45%3 JinF) 60%,
PO 5 B A TF A5% 0 A6 H B2 %

Kl 2 0 35%H00 kTR e B AT A, ARRMARR S & 0 5N 60%, 3d. 28 d Al 56 d Hi /& HEEH
JeXE NG BEAG, FEFIR R RMAR S 80 45% ik BIE(E . SERMATRIS R 0 HINE) 459%H0T, PSR
BG83, ZJE Nk PUER TR RME Y HIAE 60%.

3.2. MELERIFTR R L ERE ORI

SR 7 3 MiC B RV S RHEEE RS N 35% M HARE S5 IR+, PR RE 4 Al ] 3~
6 7o

Kl 3 R B NS AR AN SRR EE 1. R A, SRRMARIS B 0 3 nE] 60%, 3d PUikiEEk
WIS REAR, FFAE 45%IT ik FIIE(E . 28 d A1 56 d PR IRELICFEACE 212 B, AN 7E 45%H 15 B i AE
JE RS AR . 3 d PO R ESERMARIS B 0 BUfS /M ; 28 d 156 d 7F 60%HUf5H/MH

] 4 AN A BA SR A5 045 AU SRR e TP i 5 R v VR e R s e b . el T
S RMATIB E R 0 1K H] 15%, 3 d PSR RIS 3N, 2 )5 L VR e L om B I BRI, 1AV S Rl i vt
G U SRS 1 K IR A5k BN, 2 SRR 28 d ANV R R Bk T 58 (B AE AR 45%, T
HETRE T I SERMARS BB S 7E 15%; 56 d AR 42 RHREE T HUESR 5 28 d 505 A A1 AR .

Kl 5 A0 35% BN A A RHREE L . HIERT A1, SEEMATRS B 0 3 m % 45%, 3d. 28d 156 d
PrESRE g2 EFb, JRAE A5%I Ik BIIE(s, 2 JE5RE TR, 3d. 28.d 156 d B MCE A 7E 60%H) . £
BHMARS B 15%38 N3 4590, 28 d 58 5 2k % T 2% .

Kl 6 A TRIES S A48 0 359%™ K7y AN S S Ak VR 6% - 470 s 5 5 AR S o YRR % - 0 o P S LU o el L
SERMARIB R H 0 N 30%, MNEAERNEE MRS 3 d PURSRE RN, 2 55 SEHA
FAI5 B I 1 A v S TR e o P ARG T VR e L IR R R, 3 RN FE SR RMARRIB BN 45%1A 3]
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Figure 3. Compressive strength of steel slag aggregate concrete without admixture
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Figure 4. Compressive strength of steel slag aggregate concrete without admixture: (a) 3 d, (b) 28 d, (c) 56 d

B 4. REEMBARETERAREERIE

BEiERE: (@)3d, (b)28d, (c)56d
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Figure 5. Compressive strength of steel slag aggregate concrete mixed with 35% mineral powder
B 5. 210 35%F MENEERLR R IERE
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Figure 6. Compressive strength of steel slag aggregate concrete with 35%
mineral powder: (a) 3 d, (b) 28 d, (c) 56 d

6. 121N 35%H M EIHHASRIE S RER B T4 E R : () 3d, (b) 28d,
(c)56d

WefE, ZJasRE AR, — 3 RN LE 60%HUMS SR fE; WA SRHR R AR AE R B 1 28 d Pk om ) BA
FIAZ A SRRHMAR S BT 0 HERF) 30%, AMVE SRR KE LM FEHE R BE L 56 d HT 50 H A H 22 1L
R, 0% N E] 45%, —HFEIN IR, ZJa RN FRIK, 7E 60%4 IS iR/ ME .

4, 4Eig

1) SERMARIB R 0 3N E] 60%, YMAERNEEEL 3d. 28d M1 56 d HUIESRE S S NG BEIK, I
[ By 2E AR RMA A 25y 15900 1k B H ; 3594 K i i@ S RHR Bt 3 d. 28 d A1 56 d Hit s 5t B H AT AH R
U, AS[E] 1) 2 U A 459% 0 HUA o

2) RBINBFER A S RHREE L A S EMAFB 2t 0 B9 F 60%, 3 d Pk iRfE eI in)E %
fiX, FFFE 45%INf ik B . 28 d 1 56 d Hik R EXISEIRIRE 18 ETb, HAE A%k BIIE(E, 2 f59m/E
BEAIK:

3) B 35%H y AN A kLR EE L AR RMARAS 0 HY %] 60%, 3d. 28 d Al 56 d HiE5RE
18 LT, FREERMARIS BAT 45% 0 IA B (H 2 )5 3R T .
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