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Table 1 The main technical index of cement
. o s RmMA, w(=%14k w(BE w( Fask BE 45 7]/ min 28 d 5% £ /MPa
KPP 42 e . ,‘ o — - » =
(m®-kg™") W) /% ) /% 2)/% ) 2 ¥t o b
P-042.5 &% 355 2.53 10.5 2.73 180 270 7.4 48.5
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Table 2 The main components of recycled

brick powder %

w(Si0,) w(AlL0,) w(Fe,0,) w(CaO) w(MgO) w(Na,0)

67.83  16.20 7.55 1. 67 0.94 0. 65
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Table 3 Mixing ratio of recycled brick micropowder activity test in different excitation methods

W o Jidt/g
A B min WSC T O, Nasi0,-91,0  pEBs KB BB K
A 450 1350 225
B 135 315 1 350 225
Cl 15 135 315 1 350 225
C2 30 135 315 1350 225
C3 45 135 315 1 350 225
C4 60 135 315 1 350 225
D1 3.375 135 315 1 350 225
D2 4. 050 135 315 1 350 225
D3 4.725 135 315 1 350 225
D4 5. 400 135 315 1 350 225
D5 6. 075 135 315 1350 225
E1l 4.725 135 315 1 350 225
E2 5. 400 135 315 1 350 225
E3 6.075 135 315 1 350 225
E4 6.750 135 315 1350 225
ES 7.425 135 315 1350 225
F1 200 135 315 1 350 225
F2 400 135 315 1 350 225
F3 600 135 315 1 350 225
F4 800 135 315 1 350 225
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Table 4 The influence of ball milling on the activity

index of regenerated micropowder

BREERT WREB, 28 dPidr 28 d Pk TEMETE

4
A5 [H]/min (m®-kg™') WREE/MPa SREE/MPa /%

A 355 6.7 43.4 100
B 0 262 4.6 25.4 59
Cl 15 290 5.2 29.1 67
c2 30 308 5.6 30.3 70
C3 45 326 6.2 31.0 71

C4 60 334 6.0 30.9 71
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Figure 1 Microstructure of mortar sample
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Figure 2 XRD diffraction pattern of mortar sample
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Table 5 The influence of chemical activator on

the activity index of regenerated micropowder

7 o PR 28 d i 28 d iR TEMEAE
Pl B/ % 1RE/MPa B/ MPa ¥/ %
A 6.7 43.4 100
B 4.6 25.4 59
D1 Ca(OH), 2.5 6.0 27.4 63
D2 Ca(OH), 3.0 8.1 28. 1 65
D3 Ca(OH), 3.5 7.7 26.9 62
D4  Ca(OH), 4.0 6.3 26.6 61
D5  Ca(OH), 4.5 5.4 26.5 61
El Na,Si0,-9H,0 3.5 5.5 26.3 61
E2 Na,Si0,-9H,0 4.0 8.3 27.9 64
E3 Na,Si0,-9H,0 4.5 7.0 25.8 60
E4 Na,Si0,-9H,0 5.0 6.8 24.3 56
E5 Na,Si0,-9H,0 5.5 5.0 22.6 52
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Figure 4 XRD diffraction pattern of group D2 and E2
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Table 6 The effect of high temperature on the activity

index of regenerated micropowder

. 28 dFidr 28 dHiSE T
4o iRE/C -
PREE/MPa  SREE/MPa 84U/ %

6.7 43.4 100

B 4.6 25.4 59
F1 200 5.1 26.7 62
F2 400 5.9 28.0 65
F3 600 6.6 30.0 67
F4 800 7.7 30.7 71

F1 F2 AR ROE S # 5 Frs ., |
5 ATAL, 28 R A RPN R AT D e Y fL
) Ak 8% (R AE FL I 77 78 58 85 10 AR 5 B
ARARAL =9, FEAOUL 25 40 B R B0 . v TR RE
T FEABORY HR A Si0, A1 ALO, %536 ME 4l o i ik
AL AW I AN 2 5ok AR R
A RORY e A O I AR K i IR C—S—H BEE
HBEE v R Y 2 R AR BOR Hh Y T P 2
et — DR WA T 2 C—S—H BERE
o e T P A O T AT Y KA Wy i, SR T
A KAL) A RCECRD T LR S R R A A A
JRE R R P ROUR 235 4 A8 A5 B0 e T IR ik

fA TR 58 5

F1.F2 iFE R XRD A7 43 3% B 4n 6 s
m & 6 a0, Ak EEH Si0, . Ca(OH), . CaCO,
M C—S—H 4 FY A, 455K 2(b)f B4
XRD i gt i &, v LLEH, B A Ca(OH), F
Si0, WA IR, F1 K2, F2 55, i1
R AR R, Ca(OH), T T KK
b, 810, F 2k [ BB rb a0 R0 A RS OB . U
W 220 s IR O S TR O AR OR R B Si0, BT
1k, Sk PRI KA =8 Ca(OH), KA T kIR
N AE T C—S—H, Bl 6(b) h Y C—S—H ¥
ERE T 6(a) WEE T3 — A,

/.

¢ ’j
§ W
s L

&

4 [ .
o R0

y

N

o

Y
' ' R Vo
08 Vo

S4800 3.0 kV 9.8 mmx5.

(b) P24

S4800 3.0 kV 9.9 mmx5.00k SE(M) 10.0 pm

(a)FI14
5 F1.,F24 SEM B R
Figure 5 SEM image of group F1 and F2
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Figure 6 XRD diffraction pattern of group F1 and F2
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Research on Restoring Force Modeling of Concrete-filled Steel Tubular

Special-shaped Column-steel Beam Nodes

ZHAO Yi', DUAN Songfu', NIU Zhonghao'’

(1. School of Architecture and Civil Engineering, Zhongyuan University of Technology, Zhengzhou 451191, China; 2. Depart-
ment of Civil & Environmental Engineering, Brunel University London, London UB8 3PH, the United Kingdom)

Abstract: In order to achieve the seismic performance and overall aesthetic feature of special-shaped concrete-
filled steel tubular column joints, a new side plate connecting T-shaped steel tubular special-shaped column-
steel beam node was proposed. The experimental study of seven T-shaped concrete-filled steel tubular column-
steel beam joints with side plates under low cyclic loading was carried out. The influencing factors such as the
presence or absence of side plates, the length of side plates, the presence or absence of restrained tie rods,
and the axial compression ratio were examined. The failure process of the node was observed, the hysteresis
curve and skeleton curve of specimens were recorded. The experimental results showed that the failure modes
of specimens were divided into beam hinge failure with side plates connection specimens and column hinge
failure without side plates connection specimens. The hysteretic curve of the new type of concrete-filled steel
tubular column and steel beam joints connected by side plates were full and the seismic performance was well.
Based on experimental results, the limit load and its corresponding displacement for dimensionless processing
was used to obtain the three fold skeleton curve model, all the specimens’ stiffness degradation law and hyster-
esis curve paths were analyzed, and the restoring force model of the new T-shaped concrete-filled steel tubular
column-steel beam joint was established, contrast experimental results verified the correctness of the proposed
restoring force model. The finding of this study a foundation for the in-depth study of the seismic performance of
such joints.

Keywords ; special-shaped; concrete-filled steel tubular ( CFST) ; node; hysteresis curve; restoring force model
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Study on the Effect and Mechanism of Excitation Modes on the
Activity of Recycled Brick Micropowder

YUAN Chengfang', CHEN Yang', WANG Shibo®, WEI Yiran'

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Urban Construction Civil Structure
Engineering Research Center Co. , Ltd. , Zhengzhou 450000, China)

Abstract: The recycled micropowder formed by crushing and ball milling waste clay bricks has potential activ-
ity. It can partially replace cement to prepare concrete through activation excitation, so as to realize the reuse
of waste resources. This study explored the excitation effect of mechanical excitation, chemical excitation and
high temperature excitation on the activity of recycled brick micropowder, and SEM and XRD technology anal-
ysis were used to reveal the material microstructure and mechanism of action. The results showed that after u-
sing mechanical excitation, chemical excitation, and high temperature excitation to activate the regenerated
micropowder, the activity index of the material was improved to varying degrees, and there was a good correla-
tion between different excitation methods and the activity index. Among them, the 45 min mechanical excita-
tion of ball milling and the high temperature excitation of 800 “C had better effects, with the highest activity
index reaching 71% , and the highest activity index in the chemical excitation mode was 65%. Considering the
excitation effect, energy consumption, economy and practical operation feasibility, it is recommended to use
ball milling for 45 min as the best activation method for recycled brick micropowder.

Keywords: recycled brick micropowder; activation excitation; microanalysis; mechanism; activity index



