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Collapse testing of rockfill material for Concrete Face Rockfill Dam : Khwae Noi Dam
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Abstract

Rockfill for dam often undergo changes in their condition
and strength over time due to the degradation of the material.
The main factors contributing to these changes include
variations in the water level of the reservoir, changing weather
conditions, and the concrete durability at the upstream. This
study focuses on investigating the behavior compaction of
rockfill, using the case study of the Khwae Noi Dam is located at
Phitsanulok province, Thailand. The predominant rock material
of the dam consists mainly of sandstone and mudstone. The

study simulates tests to determine the collapse characteristics

of the rockfill using a Large Oedometer with a diameter of 762
millimeters and a height of 1240 millimeters. The tests are
conducted under three conditions: dry, wet, and saturated. In
each condition, the rockfill samples are prepared with a
composition of 80% sandstone and 20% mudstone. The tests
apply pressures of 5, 10, and 15 bars, respectively. Results show
that the maximum collapse occurs when the rockfill is saturated,
reaching a value of 82.94 millimeters, while the dry and wet
conditions have collapse values of 27.76 and 76.33 millimeters,
respectively. It can be observed that the mudstone ratio directly
affects the behavior compaction of rockfill, as mudstone has
relatively low strength properties. Therefore, this study
concludes that the collapse value of rockfill correlates with the

wet condition of the rockfill of the Khwae Noi Dam.

Keywords: Concrete Face Rockfill Dam, Rockfill, Compaction
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719199 1 AnauiRvennIomngey Large Oedometer

ERRERIGET YU
wurinFugnans chamber (mm) 762
AEA chamber (mm) 1240
AN chamber (mm) 10
dwilnidedaeuszana (ton) 2.5
The double jack
- Outer diameter (mm) 340
- Overall length (mm) 605
Piston diameter (mm) 300
Piston area (cm2) 707
Max. working oil pressure (kg/cm2) 220
Jack can apply downward force (kg) 155,540
Max. recommended working pressure 150 (at 106,050 kg)
(kg/cm2)
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3" 75.00 30 7
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No.4 4.75 60 15
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2000
500 kPa Loading
©
g 1500 = o= == 500 kPa Unloading
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5 1000
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£ 500 7 1500 kPa Loading
(Y
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a5 adingAnssuuwuusausa (Softening behavior) virlwan1s
guivesiuiiNgIn 3053 fadwns Wy 76.33 fadums dauansluy
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falndAeeiunanisaaau Lﬁaﬁﬁﬁﬂmaé’ﬂuamwuﬁamt,ﬁﬁuh"u
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Da’ao Dam m%’ﬁ’aﬂlﬂuﬁumw@ﬂ‘iau (weathered sandstone) 4
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n13799 3 Alugdavesiunuanmvedey

MINAFIU TuQFaN15YUA Epeq (MPa)

AU 53.59

anmzlen 20.55
anmeauideth 17.97

q' ' o a A v
M3 4 ﬂﬂu@amawunwﬂismiulmmﬂamu

fumiavas Hydrostatic Tugdanuszunanmsnaaing

Settlement Gauge (MPa)
Berm uu 36.42
Berm nand 65.8
Berm &M 11.82,12.31,20.48
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A3 5 ﬂﬂu@aaﬁuawawuamuﬁaﬂuamaumuLma [6]

Stress level Constrained Modulus of subgrade
(ksc) Modulus, Eq (ksc) reaction, k, (t/m?%m)
Loading
0-0.55 150-200 530-700
0.55-1.2 190-250 640-860
1.2-3.0 270-330 860-1075
3.0-4.7 270-315 800-940
4.7-9.6 470-540 1260-1430
Reloading
0-9.7 | 2350-2500 7200-7400
Unloading
9.7-0 | 2960-3040 7200-7800
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A1351971 6 Arlugaavesuauiilu weak rock [7]

Optimum | Maximum Modulus of
Dam name Material water dry compressibility
content density (MPa)
(%) (kg/m?)
Da’ao Dam | Weathered - - 21-62
sandstone
Yutiao Dam Mudstone 6 2,280 6.5-54.8
Panshitou Shale 3 2,060 13.8-40.1
Dam
Shuibuya Shale 84 2,000 -
Dam
Shisanling Weathered - - 18.6-52.1
Dam basalt

PAIINASNAAUTNIMUA 3 @ny Axdanalainfiulaauinnis

wandidudinaziBeaundiniiunsedinanined dauandluguil 11

dierulaaugminlyan s liiulaauifanisuands (qrsdnauay

q‘uaﬁ',2553) [12] wag Gradation curve #a31NN1SNAdaUAsULUAS

TWanniassuafiufifvun 3/8" Wuduly duanduguil 12

(n)

(@)

3UN 11 Msuanvesiiudiing s (n) dnwugvesiiuneummedeu

() FNUULVDIAUNRINTVIAGDU
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60

model

After test

N

40
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20

\\‘__.
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53U 12 Gradation curve Wiguiiguseninneunvagey
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80uf7 (Softening behavior) LayngAnssuLuULT 6 (Hardening
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AU druanzwuuLikaranzwuullendainsgudvintu

20.55 wuay 17.97 auansu
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