5 41455 4 1) LSRN R N 4 Vol. 41 No. 4
202448 A Journal of East China Jiaotong University Aug., 2024

XERS:1005-0523(2024)04-0030-06

&
ETARERERSEUMBREH 7T EHR  SE

-'luE.

TREFLH RIS A, THRE,REF,

(1. VLVG 48 28 0 £ 948 100 B A A 7L VLV 7 5 3300005 2. FE 4 A0l Koy AR 24 B
TEVY RS 5 3300135 3. VLPU4A Sl BL2=F5EBe , V1V8 76 & 330052)

BE. [ 86 @548 NAF TR R AT AR 1E 18 K AR A X 36 69 AR RHBC G | A 3 K ) 1 58 ) 8 AR AR 64 Bkl 7 ik R
TR, R B —FuEL BN BRA AKR G AR fe KA R R BBt matd [ Fkliad s AR BIRT RE
B b 3 A AL & A0 2 R A AR B Fvm , IF LA T iR B AR S AR M AT 69 kAL R (LR ] F 842 R AW, EHAHR
PEBEREOHLT, GRRGAZIEma R EERMAT 0055 R 3 RZE N 4 LY a4 0 TR AL 8 e 30 R 3R E
SO AP B S QKR LB R I e XIS AR E R E ARG 2 SHN T ER N L ORI
SFR B AT, AR R E T ARG, £ — 0B NI E S oS G AR A Y] T AR B A A 64 1R b
T, R RE LAY A R[4k R B AR S AR MM A AL S B R B IR E LA R RS ah 5 AR AT R — AR SR A8 69 A8
B

KR AAEIL P R AR S A RESS A FHR

RE 4 %S TU452;U458.3 XERFRARAD : A

ARSI B T, 2, I, S A T R B B AR ARG Bu ) R AT A[T]. A A 8 KR SRR, 2024,41(4) 130~
35.

Research on Preparation Method of Similar Materials for
Large Tunnel Surrounding Rock

Wang Weiping', Liu Jun®, Sun Yang’, Ding Haibin®, Dai Hongtao’, Tong Lihong’

(1. Jiangxi Transportation Investment Group Project Construction Management Company, Nanchang 330000, China;
2. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;
3. Jiangxi Transportation Science Research Institute, Nanchang 330052, China)

Abstract: [Objective] Based on the data of similar material proportions in large-scale model tests of highway
tunnels, research on the preparation method of similar materials for large tunnel surrounding rock. Develop a lig-
uid-solid coupling similar material composed of barite powder, quartz sand, white cement, iron powder, silicone
oil, and water. [ Method ] Exploring the influence of different ratios on various physical properties and water ra-
tionality of materials through indoor experiments, and the specific ratio results of liquid-solid coupling similar
materials were determined. [ Result] The experimental results indicate that an increase in the content of white ce-
ment will significantly reduce the permeability coefficient of the material, while the binder will significantly af-

fect the elastic modulus and compressive strength of the material, while the content of white cement remains un-
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changed. In addition, as the proportion of barite powder to white cement in the material gradually increases, the
compressive strength of the test material will gradually increase. However, when the content of barite powder
and white cement in the material reaches a certain level, the compressive strength of the material may slightly de-
crease. Increasing the ratio of barite powder to white cement within a certain range can improve the elastic modu-
lus of the material. The shear strength is significantly affected by silicone oil. [ Conclusion] Liquid solid cou-
pling similar materials can simulate rock mass materials with different strengths and permeability, making them
an ideal similar simulation material.

Key words: material ratio; influencing factors; tunnel surrounding rock; new type of fluid structure coupling;
mechanical property
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Tab.1 Simulated materials
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Tab.2 Similar material proportioning scheme

Simulation ma- Cementing  Compressive

Quartz Iron White

terials Aggregate agent strength/MPa Group sand Barite powder  cement Water Oil
Low intensity Quartz, sand, Ceresin wax, 0.30~0.60 1 0.67 0.67 0.67 0.50 0.20 0.10
iron powder,  gypsum, 2 100 100 100 072 029 0.10
‘ barite powder  cement 3 133 133 133 093 037 0.10

Medial Quartz sand,  Rosin 0.93~1.33
. 4 1.33 1.33 1.33 0.72 0.28 0.20

barite powder,

iron powder 5 1.00 1.00 1.00 0.5 0.20 0.20
High strength Sand and Cement, ros- 3.11~3.44 6 0.67 0.67 0.67 0.93 0.37 0.20
gypsum in, alcohol 7 0.67 0.67 0.67 0.72 0.72 0.30
8 1.00 1.00 1.00 0.93 0.37 0.30
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