Hans Journal of Civil Engineering =K T#%, 2025, 14(7), 1666-1671 Hans XM
Published Online July 2025 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.147179

PR _EE - KR - ZREAHBIREL
S I IR R 5

REF, IR, KEL
PR b LR TR SR, BRPE Pi%

Woks H . 202546 150 FHER: 20254F7H6H; & AHM: 20254F7H16H

HE

BLHEBREER. KEETSRESSIRIERE, BERRMRTE. A CRH—Fgek —aHmE
(Nano-Si0z) - /K¥E - ZRAFEMAHRFEAR, BELMREEBRERRREH A= BRERY
MR & b EVE VL &5 SRR, R R T, MR L8 & X [l ANano-Si02 5 /K JE i & 10%~20%-
KBBE2.5%~7.5%. ZXREFEBE0.2%~0.6%. KIEBE5%. Nano-SiOz5H10%. XRHEF4
0.4%H oM BRI K38 % 1.059 MPa, BRI R TR 4112%, HA kxR E TR & AR H . Nano-
SiIOMZRAEAFETBFMEA RN SBERERE. SR EENTRAIFE, REE AR
VA% FRARE, SHRHRERETEESEE %k, AR TREREIGRAR Bk,
K"

HL, TORERE, Jok_8 e XRAET%E, KE

Experimental Study on the Compressive
Strength of Improved Loess with Nano
Silica-Cement-Basalt Fiber

Haoyu Zhang, Mingming Sun, Haishan Zhang

School of Civil Engineering, Xijing University, Xi’an Shaanxi

Received: Jun. 15%, 2025; accepted: Jul. 6™, 2025; published: Jul. 16", 2025

Abstract

Loess is prone to engineering diseases due to its strong collapsibility and high water sensitivity, and
efficient improvement methods are urgently needed. This paper proposes a synergisticimprovement
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technology of nano-silica (Nano-SiOz)-cement-basalt fiber. The single-factor influence laws and syn-
ergistic action mechanisms of the three materials are studied through an unconfined compressive
strength test system. The results show that under the influence of a single factor, the optimal dosage
range of the materials is as follows: Nano-SiOz accounts for 10%~20% of the cement mass, the ce-
ment dosage is 2.5%~7.5%, and the basalt fiber dosage is 0.2%~0.6%. When the cement content is
5%, the proportion of Nano-SiO: is 10%, and the basalt fiber is 0.4%, the unbounded compressive
strength reaches 1.059 MPa, which is approximately 12% higher than that of the unimproved loess.
Among them, the contribution of cement to the strength is the most prominent. Excessive addition
of Nano-SiO: and basalt fibers leads to a decrease in strength due to the agglomeration effect. The
improved soil shows the characteristics of strain softening, and the degree of softening is regulated
by the material ratio. Studies show that the coordinated proportioning of multiple materials can
significantly improve the mechanical properties of loess, providing a new idea for the prevention
and control of engineering diseases in loess.
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Table 1. Basic physical indicators of loess
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Figure 1. Stress-strain curves under different Nano-SiOz2 contents
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Figure 2. Stress-strain curves under different cement contents
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Figure 3. Stress-strain curves under different basalt fiber contents

E 3. TRZREFUESETHINNNEZ

SRR R M R R R, RGH T T XA A B E(0% 0.2%. 0.4%. 0.6%- 0.8%)*
Rt pensem . R0 LR, MEFAESENNM, SR MRSy - NAR ih 2 20 g8 )
S ERACARFAE, B IGO BRI 58 B RIS S AR s . A AEB RN 0.4%B), SUR B
PUER LA BNEAE, [FI BRI AS B2 K, R R IR, X2l T4 5442 MM
FEET AR G5 46 DTG PT ABE G R e - 0RE, A3F  0RE 5 2 4 7 B R — A B SE R A . SR AR )
2NN SALLF 4 FIRAE—ikE, TRBAREH, SR UL EE K[ 14].

4. BREIE

AICWEIT T Nano-SiOa. 7K X EUA 44 =P BHE Nano-SiO-7Kie - Z sl A4 RI/E ik R i
TR . FER B A R AT REAR A B I M PR PR SR A, MRl DA DU R 24 i

(1) T BRI PR P 58 5 R 1 R G L, AW FHE T =M R R SRR B g0k
A IE(Nano-SiOy) (/KT B & 1 10%~20% 7KIets &8 AT &R 2.5%~7.5% XiUEA4EB 8k
AT RN 0.2%~0.6%. X—SHX [y 8 Lo & TR T EZ WM RIC 2% .

(2) RN =P B FAE FFLEIR L, /KB EE N 5%F, Nano-SiO-/KiE - XA 4F
S5 Aol RAR R A - TR TR 50 0 4R TF 2 1.059 MPa. (EEERMNE, E=FAE, KIext
B0 AR 7 2 PE R I DT MR B O 2 2, LKA N 72 A PR e 485 A P A 5k B2 4 1R DG B PR 2% 177 Nano-SiO: (1]
KL AR D 2 O AR AR MR P U — 2P0 T o RABCR, B 1 2 REERI SRk & .

IR - RS R R TR, o R AR R I B B N AR ARHIE, HRRRE S S MRS E
PIMHE . MR AL HEBEN 0.4%0, MR BRI RNEHTIEGE ), HEAN AR R LR
2)15%. X—IRRW, EELFLENINGEE STy &, oeE LR E e,

DOI: 10.12677/hjce.2025.147179 1670 T AT


https://doi.org/10.12677/hjce.2025.147179

ik T

SE

(1]

[10]

(1]
[12]

[13]
[14]

ERT, T, AN, & KBRS T R B KA R MO G BT R [I/OL). T B K2 2E R (1 SRRl
}i®), 1-10. https://doi.org/10.20176/j.cnki.nxdz.000067, 2025-06-07.
MRS, JE 0, M, S R AT L SR KL A1), AR, 2025, 70(3): 33-41.

et M EME, ROREE, S5 MRRAYE T b BR L AT R A RN [ O S LB ST (0], B ER S AR, 2025,
25(10): 4309-4316.

ERR. ARBRMA RS B 1028 + 1B EREDT TE[0]. HR R, 2024, 40(11): 55-59.

M, =, #CR, % s Ry A T p 5w B X AL B 7 [J/OL). oKk TREZEH, 1-13.
https://doi.org/10.15951/j.tmgcxb.24040258, 2025-06-07.

i, SRERER, KU, 25 90K b AR A0 R B 3 S e ORI ). A BE RS @R, 2024, 41(4):
42-50.

XYL, Ak = E A IR Ab 35 L R M e S ROM B (0], B i s R, 2022(11): 6-9+14.
B, KRk B R A IR T A ], RS A @R, 2021, 47(3): 35-39.

IR, Mo, ZEmel, S5 KRG R0 B E PR SR AR R LA N FR ()], RERGERIEAR, 2025, 44(5): 1927-
1938.

22 IRIL- 2222 R R, W, SR R B s A SRR RSO U 0], IR Bidlk, 2022, 39(6):
113-119+132.

T, WERE, Mok, S XRE4EMTE L =R ). AL TRESER, 2017, 39(S1): 198-203.

PN, 5, WML, 4. Nano-SiOn B /K YR 5 9% 45 41k R vE iR B 0 e (0], BUARH Mk, 2024, 40(8): 99-
102+107.

XUB . 9K A IESS B A KRS R RS i SR (7). TR &M, 2023, 39(9): 140-143.
WA IR, KB, BERR, % XIELFAEIN 1 S R XA LR 7L [T]. RS2, 2022, 40(6): 61-67.

DOI: 10.12677/hjce.2025.147179 1671 T AT


https://doi.org/10.12677/hjce.2025.147179
https://doi.org/10.20176/j.cnki.nxdz.000067
https://doi.org/10.15951/j.tmgcxb.24040258

	纳米二氧化硅–水泥–玄武岩纤维改良黄土抗压强度试验研究
	摘  要
	关键词
	Experimental Study on the Compressive Strength of Improved Loess with Nano Silica-Cement-Basalt Fiber
	Abstract
	Keywords
	1. 引言
	2. 试验准备和方法
	2.1. 试验材料
	2.2. 试样制备与测试方法

	3. 结果与讨论
	3.1. Nano-SiO2含量的影响分析
	3.2. 水泥含量的影响分析
	3.3. 玄武岩纤维含量的影响分析

	4. 结果与讨论
	参考文献

