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Numerical Stady of Pore Pressure Development and Dissipation in Core of M agj ed-
Soleyman Rockfill Dam

A. Akhtarpour A. Soroush

Abstract The main role ofcore in earth dams is to reduce and control the seepage flow through the dam.
In order to achieve this purpose; the core material is usually selected from pure or mixed clays.Due to
very small coefficient of permeability, the clay cores can prevent water leakageeasily. However, pore
water pressures developed inside the core during construction, can not be dissipated quickly. As a result,
increasing the rate of embankment filling during the construction stage, may lead to large development of
the pore pressure inside the core. In this study,based on a hardening elasto-plastic constitutive model, the
total stresses and pore pressures inside the core of MASIED-E-SOLEYMAN rockfill dam, are calculated
using the PLAXIS software during the construction and first reservoir filling stages.The analysis is in
term of effective stress coupled with consolidation analysis. In order to verify the result of the numerical
analysis, the measurment data from installed instruments intherockfill dam have been compared with the
numerical results.This comparsion shows that the numerical analysis results are in a good agreement
with the instrument results. Excess amount of pore pressures in the core of this damis due to very small
coefficient of permeability and high rate of embankment filling.

Keywords Rockfill Dam, Pore Water Pressure, Elasto-Plastic Constitutive Model, Pore Pressure ratio,
Total Stress, Effective Stress
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Material Drainage | ydry Ysat Kh Kv E5Oref | Eoedref | Eurref| C’ \ our Pref RE
Condition| (kN/m?) |(kN/m?)| (emv/s) | (cm/s) | (kPa) | (kPa) | (kPa) [(kPa)| ® | ¥ ™| (kpa) | ™
Cewd Gwl A3 2A | Drained | 205 | 232 | - — | 72000 | 102780 [216000] 0.0 | 35| 5 |02] 1200 | 0.5 |08
53 sl «>L 2B
Drained | 18.3 | 19.7 | - —— | 72000 | 102780 [216000] 0.0 | 41| 11 02| 1200 | 0.5 |08
S J:-iLz
0 Sl et 2C
Drained | 22.9 | 23.2 | ---- | 126000 | 167000 [378000] 0.0 | 41| 11 02| 1200 | 0.5 |0.7
WY
core Undrained| 21.5 | 22.5 [2.5%10-8| 1*10-8 | 28000 | 33000 |84000| 25 |30.9/°0 |0.2| 600 | 0.7 |0.7
shell(3A,3C)(dry) | Drained | 22.6 | 23.5 | ---- — | 117000 | 116771 [351000] 0.0 | 45| 15 |02] 1200 | 0.35 |0.8
shell(3A,3C)(saturated)| Drained | 13.5 | 13.5 | - | 94000 | 90563 [282000] 0.0 |45 | 15 [02] 1200 | 0.35 |0.7
shell3B) Drained | 22.9 | 23.9 | - —— | 95000 | 142234 [285000] 0.0 417} 2 |0.2] 300 | 035 [0.9
saturated2A Drained | ---- | 232 | --- | 72000 | 102780 [216000] 0.0|35 5 |02] 1200 | 0.5 |08
sturated2B Drained | -— | 19.7 | - — | 37000 |65237.7|111000] 0.0 | 41| 11 [02] 600 | 0.5 |07
sturated2C Drained | ---- | 232 | - | 126000 | 167000 [378000] 0041 | 11 02| 1200 | 0.5 |0.7
Lo g plae sl edkd G55 slagll T
- ydry Ysat Kh Kv E C
Material pe | onm2) | aeNm2) | cmis) | (emvs) v (kPa) (kPa) @ v
found! Drained 23 24 1%10-5 | 1*10-5 | 03 3872200 700 30 0
(Conglomerate)
found2 Drained 24 25 1%10-3 | 1*103 | 03 | 6776400 2000 45 12
(Siltstone)
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PPE212 ; EP2103 260 230 Centre 2115 2225 0.65 2160 2271 0.66
PPE213 ; EP2104 260 230 30m/ DS 2096 | 2334 0.69 1902 1942 0.63
PPE222 , EP2202 260 270 Centre 1407 1455 0.58 1438 1546 0.59
PPE223 ; EP2203 260 270 .| 19.5m/DS 1412 1433 0.62 1361 1421 0.60
PPE232 , EP2304 260 310 | 12.8m/DS 494 696 0.32 676 731 0.44
PPE112 ;EP1102 160 | 2789 Centre 1329 1442 0.6 1445 1552 0.65
PPE113 , EP1103 160 279 20m /DS 1258 1369 0.61 1382 1435 0.66
PPE122 , EP1204 160 310 | 11.9m/DS 552 917 0.36 898 971 0.58
PPE312 ; EP3102 360 | 280.1 Centre 1237 1343 0.56 1409 1515 0.64
PPE313 , EP3103 360 | 2802 | 19.5m/DS 1212 1361 0.59 1337 1376 0.64
PPE322 , EP3204 360 3102 | 12.2m/DS 612 897 0.41 872 946 0.58
PPE412 , EP4104 420 | 3096 | 12.3m/DS 509 935 0.34 956 1007 0.63

w})ﬁu'ﬁﬁwi’.@ni&)@ \V‘\V;JJAJL@J:W}WJ@



e 3 odsloe (gho pim il LS (oode Seloei 5 andlas A

Gl sl 31 oy 4kl 333 515 L o il (samlie 0 Jsir

Cad g0 G sl @L:.'. $3de o @L:.}

. R IR = L e O | e

Sl ghie | 515 | el Candse L o

Slojim | U5 | Sl | Gl | S5 | Sl

e | el | Aed S e

kPa) | (kPa) | Ru(PP/gH) | &Pa) | (kPa) | (sl im
PPE212 ,EP2103 | 260 | 230 Centre 2214 | 2330 0.68 2275 | 2394 0.69
PPE213 , EP2104 | 260 230 30m /DS 2185 | 2375 0.72 1952 | 1992 0.64
PPE222 , EP2202 | 260 | 270 Centre 1523 1598 0.63 1562 | 1647 0.64
PPE223 ,EP2203 | 260 | 270 | 19.5m/DS 1533 1581 0.67 1470 | 1529 0.64
PPE232 ,EP2304 | 260 | 310 | 12.8m/DS 612 801 0.40 756 808 0.50
PPEI12 ,EP1102 | 160 | 278.9 Centre 1430 1573 0.64 1482 | 1585 0.66
PPEI13 ,EP1103 | 160 279 20m/ DS 1380 1495 0.67 1395 | 1448 0.67
PPE122 ;EP1204 | 160 | 310 | 11.9m/DS 655 938 0.43 939 996 0.61
PPE312 ,EP3102 | 360 | 280.1 Centre 1339 1430 0.61 1467 | 1568 0.66
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PPE412 ,EP4104 | 420 | 309.6 | 12.3m/DS 550 968 0.36 981 | 1027 0.65
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