VO 22 S SRR R 225 4 (B 8RR
J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

Vol. 49 No. 1
Feb. 2017

A9 5 1M
201742 H

DOI. 10.15986/j. 1006-7930. 2017. 01. 004

YRR HBALESE LR EERINEHR
'O F

(L. WLERBHRE LA TR, B P44 710055 2. PR—JRERARAE, PPy P52 710054;
3. DGR BRI A BRA R P % 73 A /) . BRVE 7422 710065)

M, RO, T

FEE . R A LU TR i B R 2 B A B AR R AR BB, JRAE L P48 N AR 2 SR I 1 2R 2 5 U T B R TR BE = (FSCO). il i iF
R TTIE, I TR . BB IR ER | AR 245 i = A DA 3000 B PO 4 4 it IR o K L YR E + (PFSCC) B 0 £F 2 Tt )2 1l B
BriEE + (SFSCO) 1Y 28d S 5 PR DU SR EE . BERPIRImEE R 2. RIG4E R LW BRI E . KK . G4 E% PF-
SCC MY PLHESR S | BFRBTHL 8 B g MR R /s, He vh R IR 3R R AR R L o) B BT R 9 B g M A 2 5 BRI R | S 4
BE . KK SFSCC B HE 58 BE I S M AR U 5 AR EF S35 8o B R BTR SR BE I g m 58 (T /K ¢ b AR B ROAR 28 14 52 iy
BN

KW PRGIFAL; F4ERREIRAIIREE L ERR; PUEMRE; BERbTH T

hESES. TUS28 XEiFRERM: A XEHRS: 1006-7930(2017)01-0022-07

Orthogonal experiment research on the strength of fiber

reinforced silt ceramsite concrete

HUANG Wei', LI Bin', SONG Lin*, XIONG Yukai®
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Abstract;: The fiber reinforced silt ceramsite concrete (FSCC) was prepared and mixed with fiber based on urban sile
ceramics aggregate of all or part of the replacement of natural aggregate. The effect of the water cement ratio,
aggregate replacement ratio and fiber contents was investigated on the 28d cube compressive strength, splitting
tensile strength of polypropylene fiber reinforced silt ceramsite concrete (PFSCC) and steel fiber reinforced silt
ceramsite concrete (SFSCC) by the orthogonal experiments. Test results show that the influence of aggregate
replacement ratio, water cement ratio and fiber contents on the compressive strength and splitting tensile strength
of the PFSCC reduce in turns. The influence of aggregate replacement ratio on the splitting tensile strength is the
same as the water cement ratio. The influences of aggregate replacement ratio, fiber contents and water cement
ratio on the compressive strength of the SFSCC reduce in turns. The influence of steel fiber contents on the
splitting tensile strength is significant, but the influence of the water cement ratio and aggregate replacement is not

as great.
Key words:silt ceramsite; fiber reinforced silt ceramsite concrete; orthogonal experiment; compression strength;

splitting tensile strength

S fife U A% 52 B0 I 3B ) 5 7 A A B R b
ol P B — B 2R A A I P R R A A i
Rl e BEUR VR R IEAE b s DR RSLALKS B E T
JRR 2 AU A ) R 5 el BT
NEEEEM A IEE G, HELRKHNE . & R A
MR AR SR RY . HEZE R
) B 2% £ YR T A AR . B R R G A 1 S BLGE

i BEHI: 2016-08-26 & B 2016-12-29

ARG AR BRI (W 1), HpgaiR
B KA A A AR S IR R, T A B A R
RAZR A EEAF R A S iR A oRE, lEl 2. e 4 )
e AR AF A b T B0 S 7R 2 £ 8 b A Sy SR B S
iR, AR BL, BT R R R A
TWRD | BURLE DN, RIS S Ty Bon] Bk T
AE Wi 67 1 B JEORE SI R ARAR GERG L. ORI A

E&TH: ERAAPEILEIH (51578446, 51378416); I 243 13T A1 BA % Jre i 4 %% By 3T H (IRT13089)
EEE . W75 —), B, it B2, BRI R RS aEREIITL. E-mail: qghuangwei2005@126. com



519

WG, S SRR VR I R R TR B i IE SR R 23

IR A SR R AR 7 B R TR BE LR — R T RS K
JR ) 2 TR E L R RE S B LA 2R R W R SR
5 Il T IR R B AL B PR R — SR U0 SE R AT B A R

AL

Do B & SRR

B B 10 A G
BLGR EHAE

) 4 IR R T A

Bl HEREXNEEEATER

Fig. 1 Schematic diagram of new precast
seismic wall structure
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Fig. 2 The precast green concrete panel
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Tab. 1 Properties of the silt ceramsite

5 AR 3 7 FL (mm) 7 43 2
26. 5 19.0 9.5 4.75 2.36 2. 00
AL 0 0~5 0~10 20~60 85~100 95~100
SEE 0 5 60 99 99
K e HEREE /kg - m * [EMRE/MPa  HihishE/MPa KRR/ Y BRI/ % 1 hWRKR/Y%
S e 886 5.0 0.8 38.5 3.1 14.7
R2 RAEKN)FENDEEEER
Tab. 2 Properties of the polypropylene fibers and steel fibers
LS YLhi s/ MPa AR/ MPa KE/mm  HfE/mm fimi/C Bhsi/C JZIN
TP 4 400 3500 19 0.18 170 590
AT Y 2300 20000 35 0.56 — — WIRTE
®3 HBERSKF AT A ) 1) 25 B 5 0 2 BRCCET i i s 3 A
Tab. 3 Factors and levels of experiment BARMALY (JGJ/T221-2010) H ) sk 470, 7%
o % BRI I E) 28 d U, IR i IR £ )
7J<75)?tli A HRRE B/ % 48 C/% I F7 AR ) (GB/T 50081-2002) ¥ 47 WL 167,
) o - - Hoob S U B SR EE SR TY A-2000 2 i 2% JE
3 0.55 100 1.5 TR LT,
x4 HREER
Tab. 4 Mix proportion of concrete kg/m?
i IEARBH K K i RREI R R KRR R YN
1 A1BIC3 180 400 819 155 794 13.65(117)
2 A2BIC1 180 360 819 155 794 8.19(70. 2)
3 A3BIC2 180 330 819 155 794 10.92(93. 6)
4 A1B2C2 180 400 819 335 397 10. 92(93.6)
5 A2B2C3 180 360 819 335 397 13.65(117)
6 A3B2C1 180 330 819 335 397 8.19(70. 2)
7 A1B3C1 180 400 819 516 0 8.19(70. 2)
8 A2B3C2 180 360 819 516 0 10.92(93. 6)
9 A3B3C3 180 330 819 516 0 13.65(117)
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Fig. 4 Typical failure appearance of specimens
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Tab. 5 Strength results of the orthogonal experiment

PEFSCC SFSCC
WS o8 d HUERR 28 d BRI 28 d HUEMR 28 d BER
FE/MPa RS E/MPa  JE/MPa  RidBE/MPa
1 25.7 2.94 42. 8 3.73
2 27.9 2.79 30. 8 3.07
3 22.3 2.55 32.5 3.67
4 27.1 2.83 32.1 3.68
5 21.9 2.59 33.6 3.79
6 22.1 2.53 34.3 2.90
7 23.7 2.61 28. 4 3. 10
8 19. 6 2.37 27.7 3. 04
9 19.8 2. 37 29.6 3. 37
2.2.1 WMEREEZERBIESH

(1) PFSCC 3 B 43 47

BEAMEN: mE S5, T 28 d hriEsm
RT3 A e K MK
MK 1(0.45) # iz /K ~F 2 (0.50) BL S KF 3
(0.55)0F, HUHESRE 3 TR 9. 4%, 7.4%, 5%
Rprhiom B4y R % 7.5%, 3.9%. PiHKEE K
IRIHIIE K, PFSCC 1y 28 d 41 H ik B J B i

(d) FRZF AR VR 1 P RL IR E 437 7 P B b,

SR REAG,  ELF R AN 2
F6 EXRBWHBER

Tab. 6 Ranges of the orthogonal experiment

w1k " KR AR AR R R
K PRHR A RB/Y% RO/
PESCC 28 d PrE R E 4.1 4.3 2.1
28 d R prhiseE  0.31 0.31 0.06
SPSCC 28 éﬁ)ﬁ%lﬁf ‘ 2.3 6.8 1.6
28 d BEZHTRIMREE 0. 19 0.32 0.61

B 2 B2 . PESCC ) 28 d 37 J7 i $i 58
JE K% B AR ik B ¥4 i 25 T U ) B R B 5 1
IS, 24 BRI 30 Y0 A3 I E 100 %6
W, HPUESRE | BERGTRI 0 /IR 17. 0%,
11.2%, Hp FRREAEIUEMRE, XEHT
il 2 e B R BRI 340, R E - N RO R
Yy eh BB AR, R ORI AR B B R mORLRE . AR
ZfL. BHERERER S, S8Z N HUERE
TFRERHRE, h Rt T ER RGTR SR E,  HAK Bl B L
BRI, Bt FREBFLEN NN, H15
TRBE B 2P 9 B T A T iR

B2 C By . X T 28 d 0 45 B K e
PR ERE C B K, &Rk, Bl 4 NI 445
BRI K (0. 9%) I, 470 5 E Fl BE 25T 4
SREFRK, MLFYEIS B MK 1(0.9%) 3 E K 2
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Fig. 5 Effect of various factors on the cube
strength of PFSCC
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Fig. 6 Effect of various factors on the cube
strength of SFSCC
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Tab. 7 Variance analysis of test results of FSCC

B % PEFSCC SFSCC
FAZAR bR e - . — - - —
wOHmE CEAA ¥i75 F BZFHE BHHE  FHA ¥ F B
A 2 25.42 12. 71 2.23 * 2 21. 28 10. 64 0.73 ~
. _ B 2 27. 88 13. 94 2.45 * 2 73.10 36. 55 2.52 *
28 d U SR C 2 7.15 3.58 0.63 ~ 2 38. 38 19. 19 1. 32 #®
/MPa
= 2 11. 44 5.70 — — 2 29. 04 14.52 — —
J=¥ 1| 8 71. 84 — — — 8 161. 80 — — —
A 2 0.15 0.075 15 *% 2 0.06 0.03 0. 38 ~
. B 2 0.15 0.075 15 *% 2 0.07 0.035 0. 44 ~
BB 08
28.d W/Z;[*;)T‘j‘[‘girg C 2 0. 006 0. 003 0.6 ~ 2 0. 80 0. 40 5. 00 *
R 2 0.01 0. 003 — — 2 0.16 0.08 — —
Joy il 8 0. 31 — — — 8 1. 10 — — —
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