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Abstract: The instability and collapse of coarse-grained soil slopes caused by freeze-thaw
cycles are typical hazards in engineering construction in the southeastern Xizang region. The
strength degradation of coarse-grained soil under freeze-thaw conditions is one of the key
factors triggering this problem.To improve the freeze-thaw stability of coarse-grained soil slopes
in southeastern Xizang, this study takes the coarse-grained soil in Bomi County as the research
object and uses polyvinyl alcohol (PVA) for its modification and reinforcement. Through
unconfined compressive strength tests under freeze-thaw cycle conditions, it analyzes the
influence laws of different PVA contents, freeze-thaw cycle times and curing periods on the
strength of the modified soil, and determines the optimal PVA content ratio. The research results
can provide technical support for the design and construction of modified coarse-grained soil

slopes in southeastern Xizang, thereby ensuring the safety and stability of engineering
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construction in this region.
Key words: Coarse-Grained Soil; Polyvinyl Alcohol (PVA); Freeze-Thaw Stability; Unconfined

Compressive Strength; Southeastern Xizang
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Tab.1 Basic physical properties of tested coarse-grained soil

B KE % KT /g em™ ARKAE/mm  EERAA/mm AYSRKC,  ERRHC
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Fig.1 Grain size grading curve of test coarse-grained soil
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ROHEEE (PVA) BoR HmBINUGR ARG ENE, T EEE R OmEE (PVA) BA AR R
RN o IR LRSS ZMHEE (PVA) R4 = TR UG T R .

AR I F A2 PVA 20-99 A5, B 3G FEFN 99% (MBEAR B, A& 1& & A 1320 3 o R A0 b [ .
PVA FIPIEAL F RS TR0 45 RO B R E 2. PVA KBRS 8 R 2 s :
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Tab.2 Basic physical properties of PVA

FH % /mPas R 5% W3 1% pH
34.0~42.2 5 0.5 5~7

13 XA R
1.3.1 A HIE

e A R R e T AR B, MRS e A S KR, [ RN 6% 8% 10%. 12%. 14% A
[FJEEBII PVA, B 7E Al PVA 5800t AR YERE RO SE R Y I o A 8 He ) - 4 4 BL4%2 50 mmy 751 100 mm
MIBAE T RRE . WFERIESE S, TR E SRR BT GREE20°C, 1B 40%) FHHATIRYY, 7971 531
M3y 7. 14, 28d.
1.3.2 Jo Ml PR 4 Hs a6 A0 R R 2 i e

PR R B IS, ON R B EAT VR RRAIG PR o AR HURE B S0 2, IR0 B8 VR4 IR E
-20 °C, JEMAIEIE 20 °Co ARHESCERIY, 7E-20 °C N VR4S 12 h AT H AR IR P 5K 73 58 2R 45, 20 °C R fil
12 W WA AE K 73 58 4l . B IEIE IR B IE AR, BB 130 7. 140 28 IRVRRIIEHS, 5077 3K 3
FR

x3 HEHR
Tab.3 Pilot program

21 5 PVA IS5 5% H R TR R URRLIEER/IR
F14 0 3.7.14.28 -

FH2H 6 3.7.14.28 3.7.14.28
FH3M 8 3.7.14.28 3.7.14.28
Fad 10 3.7.14.28 3.7.14.28
5 12 3.7.14.28 3.7.14.28
Fod 14 3.7.14.28 3.7.14.28

VRl R AE ARG, BUHREE, BROREERE, FE MR HUEAC LTI, E SN — N AR 2k . Wl
R A2, INEEE R E AN 1 mm/min.
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Te A PR B 56 R FH TWSZ-100 B 7 A% s ) s M BR B He A5, FH 3 I00 5 R 114 T ) PR 470 s o P e 4
HIHy— A2k AR ST NE AR S0 mm. i 100 mm, SR ELEEHIN 2:1; AX SRR B4 /9 100 kN,
IR I ANt B, ANGEEAT AR 4 s B DD R E Y | mm/min, Y RG] AR T4 B 25 mm B 1L
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PVA & 8BART 14% I, BEAE FR47 I ARG K, O BRHTH: 55 5 T 32 15 250% 2 348%, el R AE TR 41301,
5 P SR T L 210%, AR 10% PVA BRI, FRIVINGREER & 1 3.04 15, HR9 REET 14 d
I, SR 10% R oM PR TR 5 R T A50E , AR FEHE N PVA 280 1R IR o 2 08 02 SO
K, MG T 25 ERIRRAS, PRUesf g 250 N s s B H 2

F4 BRFIPTPVAK R LBEE
Tab.4 Strength characteristics of PVA-amended coarse-grained soil under natural conservation

TP E5RE/d &+ /kPa 6%PVA /kPa 8% PVA/kPa  10%PVA/kPa  12% PVA /kPa 14% PVA /kPa

HRFY3 10.18 147.7 178.25 234.28 320.86 642.04
HRF=Y 7 15.28 315.76 499.11 713.01 1130.96 2053.50
FISAFRY 14 25.46 407.44 555.13 789.41 1115.36 2012.74
H R 7797 28 25.46 417.62 560.23 814.87 1115.38 2012.74

22 HFMBEFEGHTPVAKR LMK RSRS
2.2.1 PVABEX 58 FE 1m0

N T BTN R PVA 45 5 0HURE TG M0 PR 470 56 52 T /R A 2R B sz, FORIe &5 R an i 2 a s M
BT LAE, 20d3 2 7 RIGRMEH, o RAKFER oM PRyt o8 2 B 2 08, A BgfE. 47 Rk
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PUETREEFRFEEIG N, Horh 14%PVA B BRI B 9 B2, 22 17 28 IR AR A J5 15 3 1 847.13 kPa.
XM RGN E B A T PVA J3 TAE R R IR, TR RGORIF IR . FEVREE I RE T, 7K o045 vk
S PVA 53 T L FURLLE R VR A AR AR R IR 48, MRG58 T =& A A BAE A o PVA I ki ik 4 {2
18 PVA 7E 1 J5URL ] 1B T B Ve S AR 22, 3858 7 kLT IRl S5 & 77, AN B e 1 e i i F AR e
TEWE3. HPVAB AT 14% I, PVA TREG A /- LWL, R B, BARUK LG PVA
AN A JB0RL T 4 BT KR, E BT PVA BE/E 0RO BB R E 450, X — I FE IR SE A ml i
BEE RSN E S, PVA 5 L J0RL R 1 AH FLAE R — 0 0, S BUARE U P Bk A B35 81K
JCHRAEDUESRE . SFa e EAP TR TE TS T B S 5e . 20 T uf DUE Y, B R RE R B 9 hm
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Fig.2 Relationship between PVA dosage and number of freeze-thaw cycles and

unconfined compressive strength of modified specimens

2.2.2 VREREFRE B 58 E R 5

ME 4a f1L 5 A LLE 1, Zid 3RERRME S, ANF PVA B8 NRAFER R ) — RAR #2585
N6%, 8%, 10%, 12% A 14% H St R KL 1 3CRE Y 8 0 BR 470 e 53 2 70 Sl 15 21 1 504.46 kPa. 514.65 kPa.
698.09 kPa. 172229 kPafl1961.78 kPa. 5 HARFRY SRAFAH L, AHSL A o0 PR 5T 58 $2 iy 17 3.42 1%
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Fig.3 PVA forms a three-dimensional elastic mesh to connect and fill coarse-grained soil
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Fig.4 Stress-strain curves of PVA amended soil before and after freezing and thawing
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Mo AT, AT SRIREE o BEAE RADIE R BRI SE AN, X RPN B HTIR TS, 3 B0 SR TR R

ME dc FIZe s haT LB 1, Sl 14 RERIEIN G, A E PVA B & R RN ) — RS2k . BT A i
FERISREECE LS ) 14 IRVRRMIE IR S5 AR T B AR IR S it i, (H 14%PVA o R IAFEEVRREIE R 14 15
(55 EDIE T R B T 1.7%, 1831 977.07 kPa. BEAL, AN[A PVA 55N ) — RAR 1 26 76 1A F1) W 5 g Bk (1]
R RN R, BRI E B EOK, X R W BE A VR RUE PR BRI N, PVA 5 & 1N
Xf L ARBR RGNS AR, R RN PVA & B IR AR g

ME 4d FIR SR, L0k 28 RAEIN G, AFBEPVARIR ) — AL, BEN6%. 8% 10%.
12%- 14% H 2 RADRL 1600, FEZ 7 28 IRURRLIE A J5 , T BR $7T s 9 % 73 %3l 9 535.03 kPa, 652.23 kPa,
1140.67 kPa, 1533.26kPa, 1847.13kPa, 5 14RVRIEIMLL, BIRA TR, drE, 208 2 G RE
WG, AR SR R A AR . A R AR A R Be AT B T PVA 5 0K (8] T8 il SE SR B A5, ERE
EGFR AR, FOAVRRMEIA R EAER, RIBIR T ARG, AR T Ak i B AR

xS RRMEREG T PVA R RAK L IBE

Tab.5 Strength characteristics of PVA-amended coarse-grained soil under freeze-thaw cycle conditions

Te A BT 38 B /IR 6%PVA /kPa 8%PVA /kPa 10%PVA /kPa 12%PVA /kPa 14%PVA /kPa
URRLIEFR 3 Ik 504.46 514.65 698.09 1722.29 1961.78
URRAMIEEE 7 Ik 524.84 596.18 1075.16 1752.87 1961.78
VRALIEER 144K 535.03 652.23 1110.83 1732.53 1977.07
VREEIA 28 % 535.03 652.23 1 140.67 1533.26 1847.13
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Fig.5 Changes in quality of improved coarse-grained soil before and after freezing and thawing
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MESTTUE H, PVA SR LalReE L ik e fe T, H AR LR s MBU TR, BEJa
BT REE. RFealih, MPVABEIN14% N, 3 RERIEA )R, BESANN, A 1.3%; %
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