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Research on the hydrofracturing mechanism of termitarium occurrence in earth-rock
dam under changing water levels based on numerical models
LEI Hongjun', WU Yang', LYU Zhengxun®®, PAN Hongwei', HE Fangchan®’, CAI Qinxue*,
QU Zhangbin', YAN Jun'

(1. China University of Water Resources and Electric Power, Zhengzhou 450046, Henan, China; 2. Henan Key Laboratory
of Hydraulic engineering safety technology, Zhengzhou 450003, Henan, China; 3. Henan Provincial Water Conservancy
Technology Application Center, Zhengzhou 450003, Henan, China; 4. Yellow River Water Conservancy and
Hydropower Development Group Co., Ltd., Jiyuan 450016, Henan, China)

Abstract; [ Objective ] Termites nests within earth and rock dams severely damages the integrity of the dam structure. Their
complex nest structure under variable water levels can significantly change the seepage characteristics and stress distribution
inside the dam body. However, there is a lack of clear understanding of the extent to which different parts of the dam body are
affected by the nests. [ Methods ] Taking the auxiliary dam of Baiguishan Reservoir as an example, six monitoring points were
selected upstream and downstream of the dam. Numerical simulations on the damage of termitarium to earth and rock dams were
conducted, and the influence on the hydraulic characteristics and stability of the dam were analyzed. [ Results]The findings
show that; (1) Under design flood level conditions, the termitarium system has a significant impact on the dam’ s seepage and
stability characteristics. This phenomenon is primarily related to the water level on the upstream slope and the location of the
termite tunnel ventilation openings, rather than the position and size of the termitarium itself. (2) The presence of termite
tunnels creates seepage channels within the dam body, allowing water to flow through the dam more rapidly, which result in an
elevated phreatic line. This, in turn, reduces the matric suction of the dam. Additionally, an increase in the diameter of the
termite tunnels will slow down the rate at which the phreatic line drops, thereby increasing the risk of seepage failure. (3) When
the water level is high, the rate of increase and the peak value of pore water pressure in the dam body are higher under the influence
of the termitarium compared to a dam without termitarium. The pore water pressure also shows higher sensitivity to changes in water
level. (4) In the displacement field, the termitarium system mainly affects the area above the termitarium within the dam. The
displacement amplitude in this area increases during the water level rise and decreases during the water level drop. Moreover, the
larger the scale of the termitarium, the greater the displacement amplitude. (5) The termitarium system weakens the overall
stability of the dam and leads to a decrease in the safety factor. The impact of the rate of water level rise and fall on the safety factor
is more significant than the position and size of the termitarium. [ Conclusion ] Numerical simulation can effectively diagnose the
damage level of earth and rock dams under termite damage and quickly assess the safety condition of termite-hazardous earth and
rock dams. This study combines termite damage with earth and rock dam safety evaluation by observing the structural and
performance changes of the dam and quantifying the damage caused by termites to the dam, revealing the hydraulic destruction
mechanism of the dam termitarium, and providing support for the safety evaluation of earth and rock dams affected by termites.

Keywords: termitarium; hydrofracturing mechanism; numerical simulation; pore pressure distribution; stability coefficient;
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Fig. 1 Dam slope excavation treatment site
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Fig.2 Excavated termite nest specimen
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Fig. 3 Dam slope excavation site of termite path
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1 BRUKESDSALGEEIER
Table 1 Termite control records in Baiguishan Reservoir
o raiE B/ m | RS (KxRXE) e TR
Ba/cm =1/ cm
JBEHT 4L 3+850 Wi HEK VR 1 % 0.8 20%20%15 0.9 0.6
JEEAT 3L 3+140 — V&L 0.5 21x21x25 1.0 0.8
JGEAr 3L 24105 B LM 1.1 20x20%30 2.0 1.2
JEATT 34155 FB AN 0.8 30%30%30 3.0 1.5
AL 317 Ht B 0.5 50%50%x60 2.0 1.6
NSy 451 2+900 WA 2% 1.3 60x60x70 2.4 2.0
JILIT 3T 94700 P HE K Y8 2 1.8 65X65%65 3.3 4.0
JIBLF 3 2+ 100 FB AN 1.9 70x70%60 3.0 2.0
JIBEHT T 94600 A L7 3 m ik 1.8 56x80x68 4.0 3.0
JEEET 3 0+520 WA 77 1.55 82x80%50 3.2 1.8
JFEAT 4 3+100 SB 1AM 1.7 80x80x60 2.5 2.0
JEGHT 4L 34225 DR ] 2.3 70x70%80 2.3 2.0
MRy 351 3+750 UV 1 2% 2.5 80x80x70 2.4 2.1
JIET T 9+670 WEE L5 1.5 m 2.67 75x75%80 4.0 2.5
JFEAT 47 2+000 FB AN 2.0 80x80x80 4.0 3.0
JBEHT 4L 3+800 W 77 2.72 80x80x90 4.0 4.0
JEEAT 4L 3+190 FBI LM 2.9 90x90x80 3.0 2.0
JIFER] 300 4+100 FBWLEM 2.8 110x110x70 3.0 2.0
JIEE 3 0+580 FB AN 2.4 150% 120%50 3.0 4.0
NG 0+550 FB LM 3.0 120x100x80 3.2 4.0
MGy 451 3+200 B LM 3.1 120x120x90 5.0 5.0
JIFEAf 20 3+740 LRI 3 3.4 120x130x120 5.0 4.0
JIBT I 34250 FB AN 4.2 150x150%200 10.0 12.0

&2 Bk EIGAIER S I EE R % EHE

Table 2 Verification table for the burial of pressure measuring pipe in part of dam foundation of Baiguishan Reservoir auxiliary dam

(=amEdil]
5 BHEK/m B O /m B FE/m #EKER/m PUVEE K /m — &
H e B/ m
SC5225X27 16. 80 100. 58 83.78 1. 50 0.50 2014-10-30 100. 56 5t I
SC5225X60 13.61 95. 14 81.53 1. 50 0.50 2014-10-30 95.15 5t If
SC5250X40 12.13 97.09 85.02 2.07 0.50 2014-10-30 97.09 5t If
SC6500X32 16.95 99.92 82.87 2.50 0.50 2014-10-30 99. 34 5t U
SC7500X30 13.63 99.93 86.39 2.00 0.50 2014-10-30 99. 89 5t If
SC1995X36 20. 20 98. 04 77.59 3.00 0.30 2014-10-30 98. 04 5t 4f
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Table 3 Physical and mechanical parameters of the dykes and termite nests
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