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Abstract

To solve the problems of low strength, poor insulation and sound absorption performance of con-
ventional sand and gravel concrete, coal gangue ceramsite was used instead of sand and gravel, and
fly ash, sepiolite, glass fiber and other additives were added. Lightweight high-strength ceramsite
concrete was designed and prepared, and mechanical properties such as flexural strength and com-
pressive strength, as well as insulation coefficient and sound absorption coefficient were tested.
The experimental results indicate that the addition of appropriate amounts of ceramsite and mixed
admixtures is beneficial for improving the mechanical properties of concrete, while excessive
amounts can actually reduce its strength. The results of measuring the thermal conductivity of char-
acteristic samples showed that the addition of ceramsite and mixed admixtures improved the insu-
lation performance of concrete and reduced thermal conductivity. Similarly, sound absorption co-
efficient tests were conducted on characteristic samples, and the results showed that the addition
of ceramsite and mixtures can improve the sound absorption coefficient of the samples. Moreover,
ceramsite concrete mixed with sepiolite has a higher sound absorption coefficient and better sound
absorption performance than concrete mixed with glass fiber.
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Table 1. Physical performance indicators of ceramsite

1. PERAIR It RESE AR

FEES Fife mm 5 ESRE (MPa) AL K% HEFR B B (kg/m?) HLERHI AR (m/g)
. s PR IE S
i . 5~8 419 11.38 3.4903
ki (R IX) 1240 1280

Table 2. Physical performance indicators of sepiolite and glass fiber

2. BB ATIIBAHEYIE ML REIER

EX-0% e R HAK TR
ey el kR R KAt FARZIN 3~5 mm <3%
PR £ 4 SiO2. ALOs %% SR FHEIR 3~4.5 mm <0.05%

2.2. MRTALEE

Mk FLIREC %, FEREGTREE LI S USK 70 RS MR i - P e, DR 75 6] B Rk AT T o P kL T3
AT LLE N —F N 3P 1 7 5, S VR B s R DL R JE R e 8. K BRRLE T E SRR
W, TEIREELHEAET | h UK PR, IR AN RS % .
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HE - PRI EE T (15#-234).

Table 3. Quantity of various materials for ceramsite concrete

3. RACRREEMEIAE
e Fgkyml o Klelg  HkKe  WdERMg  BEkg R BEES4g BUKlg

1# 800 450 200 0 0 0 0 10
2# 600 450 200 3375 0 0 0 10
3# 400 450 200 675 0 0 0 10
4# 200 450 200 1012.5 0 0 0 10
5# 0 450 200 1350 0 0 0 10
6# 800 315 180 0 135 225 0 10
T# 800 315 180 0 135 45.0 0 10

DOI: 10.12677/hjce.2025.141021 179 T AT


https://doi.org/10.12677/hjce.2025.141021

hE E

gk

8#
O
10#
11#
12#
13#
14#
15#
16#
17#
18#
19#
20#
21#
22#
23#

800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800

315
360
360
360
405
405
405
315
315
315
360
360
360
405
405
405

180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180

S O O O O O O o o o o o o o o o

135
90
90
90
45
45
45
135
135
135
90
90
90
45
45
45

67.5
225
45.0
67.5
22.5
45.0
67.5

S O O O o o o o

S O O o o o

225
45.0
67.5
225
45.0
67.5
22.5
45.0
67.5

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

3.2. ERE R

3% GB/T 50081-2019 (VR &E 43 J1 5 PE RERIG ik ARvE) wh K V8 TR e Pt 5 B 56 7 v ) 46 3R
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Figure 1. Double flat plate thermal conductivity tester (left); Sample test block (right)

DOI: 10.12677/hjce.2025.141021

180

AT


https://doi.org/10.12677/hjce.2025.141021

hE 5
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Figure 2. Sound absorption coefficient measuring instrument for standing wave tube (left, center); Sample test block (right)
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Figure 3. Flexural strength of standard sand ceramsite concrete (left); Compressive strength (right)
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N 6.25MPa. 7.45MPa. 6.8 MPa, /555554 36.2 MPa, 42.9 MPa. 33.9 MPa. {45 R E/R, 50%
BRI M R R B L T B . PSR S =y, R M mat. PRiRMZ AL, TR G mAKET
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FIEIFZMA[10] [11].
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Figure 4. Flexural strength of sepiolite ceramsite concrete (left); Compressive strength (right)
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Figure 5. Flexural strength of glass fiber ceramsite concrete (left); Compressive strength (right)

[ 5. WIEL4E - FRDR R ITRE(E); ERE(R)

FEfEH, RAERITE, ¥ 5% 10%. 15%E BRI 4E N Bk st Wegs R IIE 5.
WEE B AT e 35 BN, PRk & L BT R R A BTG . (R IR 2 I B B A R T T
WA KRR, UL 1SH 168 1THFER B, BEE B =R, PR EE L PiraRE 28 5.8 MPa.
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B, Wi THREEE - M HUITRE . BB RNIZ VIR, SYaRE AR MR TS, BitL
U om L MR T 12] [13]. POEL YRS EECRN, RGN 4EmTRE IR R AR, Fidfrom s A
HIR. HIMARGLERR N, ModgmBHRINR, REMNLT YD — 712 5 m AL R &+ T A
(s 530k, SR+ N AR SLBRSESS T, 59— T T el 42 1 TRl A AR e 0 A PR 2
e, MZB N BRAEVERIZR G0, 3 EUREE L U SR BRI B T FE(14] [15]

4.4. {RiB1%EE

Table 4. Insulation coefficient of sepiolite/glass fiber ceramsite concrete
= 4. GIRAAIBAE - FRORETRIERE
1# 8# 11# 14# 17# 20# 23#
FHARE/W/(mk) 0.25324 0.1630 0.1561 0.1432 0.1822 0.1631 0.1528

BEHUAR A - FRITREE (8%, 11#. 14#). BIELF4E - JREEL(17#. 204, 23HFFE RS, ST EHAE R
kAT MR 7R AR B4 A B b VR st R R R R . R SE R LA 4, MIT R BRI R
(VR LRFE(1#), BEAE WA A BES L 4E RN, PR &t 14 5 8 R0 PTG A - PR R TR At
+ SR AREH 0.25324 W/(mek)J/NE] 0.1432 W/(mek); BEESLF4E - TREEE S AR BN 0.25324 W/(mk)I&
/NEI]0.1528 W/(mek), i B A A0 3 B 21 4 1 0 N mT DA in i b Y2 g = (1 ORI PR R o[RBT, mT AR I
TR - PR e I AR IR T RE L B B 47 4k - PRRLTREE - SR AREUN, (RIEMERETE aF . Forb 5 R v] RE 2 1
FiA Bl A Z LIRS s, T AR E  RE RE . A R B Z LA SEM R BRI, )
W7 AR ORE IR Sy, FECRARAN G MR TEEE 7 PR (] 1) 25 R, B S R B iz /N T[]
W SRR, ATUMRIEPEREEEAF[16] [17].

4.5. ETERE

Table 5. Sound absorption coefficient of sepiolite ceramsite concrete

5. 800 - AR AL IS R

\/i}u
PR /HHIE 10~801 100 125|160 200 250 | 315400 | 500 | 630 | 800 | 1000 1250 1600 2000 2500~16000 ;g;;
1# 0 10.040.04/0.04 0.05 0.04 0.04/0.050.07 0.08/0.09/ 0.1 | 0.1 |0.45 0.85 0 0.1457
W R & | 0 10.050.04/0.05 0.060.060.080.07/0.11/0.12/0.13/ 0.11 | 0.17 | 0.53 | 0.95 0 0.1807
):E’/\
11#, 0 0.05/0.05/0.06 0.06 0.07 0.070.08 0.13/0.13/0.15/0.15 0.2 | 0.57 | 0.98 0 0.1964
14# 0 0.060.060.06 0.07/0.07 0.08 0.090.14/0.12/0.18 0.17 0.21 | 0.58 | 1.1 0 0.2135

Table 6. Sound absorption coefficient of glass fiber ceramsite concrete

% 6. WHEL - FORDR B RS R
e T

ot 10~80 100 125|160 | 200 250 315|400 500 630 800 1000 1250 1600 2000 2500~16000 AR
1#| 0 10.04/0.04 0.04 0.05/0.04 0.04 0.05/0.07/0.08 0.09 0.1 0.1 0.45 0.85 0 0.1457

myRE 17#) 0 0.05/0.05/0.04/0.05/0.06/0.08/0.07 0.1 | 0.1 0.12/0.11 0.15 0.51 0.91 0 0.1714
A 204 0 0.05 0.05 0.05 0.04 0.05 0.07 0.06 0.1 0.1 0.1 0.I1 0.12 0.5 0.9 0 0.1642
23#| 0 /0.04/0.04 0.05 0.05 0.04/0.05 0.05 0.09/0.08 0.09| 0.1 0.110.48 0.89 0 0.1542

DOI: 10.12677/hjce.2025.141021 183 T AT


https://doi.org/10.12677/hjce.2025.141021

hE E

X E R AT - BRETREE L (8%, 11#. 14#). BRIBAT4E - R LAFME R EE (174, 204, 23#)HE4T T
FYEREIERTT, LA EAR 5. 4% 6 43 I P b MR TR B - I 7 R B0 EE R . iR R DR T, #
WA - B RLTREE LIPS RACE GBS AT 4R - JREE LK. B EIRA NN, RS RECH AT
HOK, Wb B AF 4N 2, WS RECH BT, EAR BT RO B v R, RS R R A AT
WK, ATREE T A 2 2 fLAF4Ev i, B R WK, [FB fhvR E 1  EALRR A 2, AR
PV N SR SR AR AL AT AR, DR RS PR BT AR ST . T BB AT 4R LI R R, HaR R
e A v, R DASE 78 U v A K R UKL TE VI AR I LR, (VR e L ALBR PG, kM S B S R A
FT B4R [10] [18].
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