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Fig.1 Dry powder of construction spoil
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Table 1  Formulation design and boundary moisture content result

e e i i % 2] TR IMPEFEEL sk
REEG 5 — = -
CS-A  CS-B CS-C CS-D wp/ % wy /% Iy w/%
CS-A 100 0 0 0 17.6 30.4 12.8 19.6
CS-B 0 100 0 0 18.6 37.2 18.7 20.6
CSs-C 0 0 100 0 14.8 30.5 15.7 16.8
CS-D 0 0 0 100 24.7 58.7 34.0 26.7
CCS-A5B5 50 50 0 0 17.6 38.6 21.0 19.6
CCS-A5CS 50 0 50 0 16.8 25.0 8.2 18.8
CCS-A5D5 50 0 0 50 17.9 34.6 16.7 19.9
CCS-B5C5 0 50 50 0 18.8 35.4 16.6 20.8
CCS-B5D5 0 50 0 50 16.8 51.1 34.3 18.8
CCS-C5D5 0 0 50 50 17.6 35.9 18.3 19.6
CCS-A9D1 90 0 0 10 15.3 28.5 13.2 17.3
CCS-A7D3 70 0 0 30 17.1 33.9 16.8 19.1
CCS-A3D7 30 0 0 70 21.2 45.4 242 23.2
CCS-A1D9 10 0 0 90 22.4 54.6 32.2 24.4

TREFE L RBUREAN, LIy + 55 00 &, LIRS 60 T 0 203 5 2 B A I T
4 F) 6 B4 TR 5 0 ORI IC , 38 i 2 i £k T LA 20X 4 B AR SE A RRL (d>



992

N HIAER 5 TRERR A 24

Vol.31

0.075mm) AL (0.005mm<d <0.075mm) FIZiH7 (d <0.005mm) B 5 F, K& 2(a) Fl(b) B
TN R TR 5 L A ORE RE I 26 () FIBURLAL AL (b ) 15 5.

B 5 A A UK 5 TE ih 2 S5 VAT 4k X = 100% B 0 T AR Bz TR 55 1
PRk AE A R (1) TR R, b, 47 R EIRAR X RN TR I
L, d(X) e b7 Lok X BT R ARk A, G5 SR ANER 2 B, 38 o~ ki A T DA B0 He
FAF D TRE 55 - 00K R 40 R .

Fig.2 Particle grading curve and particle composition of construction spoil
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Table 2 Particle composition and average particle size of construction spoil

b kL it/ % BRI/ % Bk S 1/ % - Hphifs

d>0.075mm 0.005mm<d <0.075mm d<0.005mm d”*/mm
CS-A 1.8 77.4 20.8 0.0350
CS-B 1.3 43.6 55.1 0.0121
CS-C 1.8 76.7 21.5 0.0402
CS-D 0.5 43.5 56.0 0.0131

i X-5R 28663 00 (XRF) R 73X 4 Fh TS+ 4k 2F iy, 45 R nk 3 fr
N XSS (XRD) I T TRE S + A9 EE , I FET Rietveld J7 %) B 254 7 2 1=
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Table 3 Chemical composition (oxide) of construction spoil

wi/%  Si0,  ALO; Fe,0, K,0 a0  MgO Na,0 SO,  TiO,  P,05  Other
CS-A 6496 17.09 665 392 266 158 128 005 123 018 040
CS-B 4994 2039 999 395 1092 234 068 015 120 0.3 031
Cs-C  60.60 17.00 734 3.8 660 1.84 104 006 118 0.6 035
Cs-D 5562 2133 1060 3.83 362 261 065 005 119 017 033
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Table 4 Mineral composition of construction spoil
wW%% A A Hzbk ga HRa gk BRHRA BEA ERA A
CS-A / 41.03 5.75 3.63 / 23.19 4.25 0.91 5.00 16.23
CS-B 10.25 21.88 11.55 6.55 6.33 13.54 2.60 0.37 / 26.93
CS-C 3.39 37.89 6.15 3.09 4.99 19.34 5.12 1.83 1.36 16.84
CS-D 1.88 29.38 10.58 6.79 9.03 18.11 2.93 / / 21.30
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Fig.3 Experimental process
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Fig.4 Drying and sintering
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Table 5 Extrusion molding, drying, sintering phenomena and classification results of each test group
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Fig.5 Extrusion, drying and sintering phenomenon
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Fig.6  Method for the classification of construction spoil according to the results of brick making
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Fig.7 Physical and chemical changes of construction spoil during sintering
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Fig.8 Physical and mechanical properties of specimens
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Table 6 Effect of compositional formulation on water absorption, compressive and flexural strength

W1 %

IR ZHEING BAL B % . :

Woy fr fe
CCS-A5B5 CS-B CS-A 50 0.0 -44.3 +14.9
CCS-B5C5 CS-B CS-C 50 -4.6 -28.5 +26.7
CCS-A5DS CS-D CS-A 50 +0.7 -61.6 -45.5
CCS-C5D5 CS-D CS-C 50 -15.5 -17.1 +26.2
CCS-A7D3 CS-D CS-A 70 +10.5 -76.2 -50.0
CCS-A3D7 CS-D CS-A 30 -7.3 -49.9 +1.8
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Fig.9 Changes of compressive and flexural strength and water absorption of recycled brick
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Fig.11 Stress analysis during extrusion
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Fig.12  Cracking principle of brick adobe during drying
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Fig.13  SEM microscopic appearance of recycled brick section
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Fig.14  Classification method of construction spoil
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Fig.15 Improved classification method of construction spoil
42 IBRFLIEETERRT
AR 4.1 07 R0 E R FI TR LR 28 R n , et fs A 2K+ 5 B+
RA MW C 2K+, D& LREFE LA GRS A 2 # TR LR, Bl 16



1002 N HHHERl S TRERL 2240 Vol.31

NN TS+ E L 0 A, i SR 3 A VR YRR | 8P B s U 2% L £ R
XRD 453G, ATAS B A 0 R R A KM B R MR TR+ CS1 5
CS2 TR EAF B B+ CCS, 5 CST Ry 7 Lok &, 00 CS2 s S el (1-k) T
SEBPRLAR RS ) O AR IR Y e VTSR, DR R B AR B R R
KRR AEL o it SRS 206 B S C LU ). T A 0 VR 8 R R P 48 SN £
FERG BRI A (EATOR B — 8 IO AR OC M | ] e 2 3153 v Ak B30 42 T = 1 Y B A
SRVEREH, SRR B A I L] Bt e X A T - S A VR R A S A A T G

PR > E%&Tﬂ%gﬁﬁm ! Vi<w xIp<v, > HEEE Sk
FiEl ) 1 i
it SRR FIESTER AT ]
IR+ ¥R E
(CS1,Cs2)
TR
Fika o
HETmaR > %ﬁjﬁ%ﬁ;ﬁ%ﬁ Ll Fawth(emVid'<F, | ER LK

K16 TR ERERI Nk

Fig.16  Compound method of construction spoil
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Table 7  Classification method and parameter design of Construction spoil
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Table 8 Experimental verification results of screening and compounding methods

ik w /% Ip v SR BB TEAEN PR SiPRark
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Compound Mixing and Properties of Recycled Brick
with Construction Spoil

SHEN Jianyu', XIAO Jianzhuang', GAO Qi'?, WANG Haotong’
(1.College of Civil Engineering, Department of Structural Engineering, Tongji University, ShangHai 200092, China; 2.
Xuchang Jinke Resources Recycling Co.Ltd.,Xuchang 461000, China)

Abstract

To solve the increasing construction spoil (CS) ,the feasibility of making recycled brick
from CS and compound construction spoil (CCS) from different sources was studied, the grain
composition , chemical composition, mineral composition, liquid limit, plastic limit and plastic
index of CS were tested,the process of extrusion molding, drying and sintering were observed,
and the density,24h water absorption, compressive and flexural strength of recycled bricks were
tested , and the micro appearance of recycled brick was observed by SEM.It was found that only
few kinds of CS can make recycled bricks directly, however the recycling rate of CS could
increase to 100% through compound methods.The particle composition and mineral composition
of the CS could be adjusted by compounding, while the clay minerals content of CCS increases,
the plasticity also increases,and it is easier to be extruded into shape,but also easier to crack
while drying.CS with larger clay mineral content produces more low-eutectic during sintering,
which leading the lower porosity, higher density, and higher compressive and flexural strength of
recycled brick. The compressive strength of recycled bricks could be improved up to 26.7%
through reasonable compounding. Finally, a rapid identification and compounding method of
making recycled bricks from CS was established , by testing the liquid limit, plastic index or the
particle distribution curve and clay mineral composition of CS, the feasibility of making recycled
bricks from CS can be quickly identified,and a reasonable compound design can be calculated.
Keywords: construction spoil; compound soil; recycled brick; extrusion molding; drying;

sintering ; clay minerals ;rapid identification



