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Fatigue Life and Analysis of Probability Distribution for Pavement Concrete
Combined with Types of Coarse Aggregate
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E3AAE el AlEE AYEE F9E JYT MddM A4sEE 3 SAF 1F BF XEYUE AWE
AEelH, AHE F& FAE SAYH Mg AS YJEo) 2] A8l 19mm, 25mm, 32mme] FAE
1:0:1.24, 1:1:39] vl &2 EFst AlEFon, AFYe A= 19mmet 32mme FAY H&E 1112 EF3
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Tablel. Mix Proportions of Pavement Concretes Used [Unit : &g/ m°]

wW/C S/a Water Cement Sand Gravel(kg) AE

(%) | (% | (ke (ko) ko) | o1 | o2 | ($3 | (@

Granite 42.3 37.7 144 340 682 660 - 532 510
Limestone 42.3 37.7 144 340 687 723.6 241.2 241.2 510
Sandstone 42.3 37.7 144 340 687 590.5 - 590.5 510

3. 43843
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o 56l 2AF AN AEE A, M Algtol 24zt 47 kgf/ cm?, 42 kaf] cm?, 43 kgf|cmio.z
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Table2. Results of Strength Tests [Unit : kgff cm?]
7 days 28 days
Granite | Limestone | Sandstone | Granite | Limestone | Sandstone
Compressive Strength 441 243 228 536 289 249
Flexural Strength 62 42 44 64 46 48
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Table3. Results of Split Tension Fatigue Test with Types of Coarse Aggregate

Fatigue Life
S =90 % S =80 % S=70%

Granite [Limestone|Sandstone| Granite |Limestone|Sandstone| Granite |Limestone|Sandstone
1 T132 158 157 12,383 1598 T116] t15.217| 14,957] 133,830
2 1241 162 t62|  9.960] t1.167 1183 t45,962] 146,201 167,200
3 416 1115 114] 12,320 t1.274] 12,033| t72,849] t89,182] 79,598
4 477 t116 64| 15,033] 13,362 8,584 107,516 127,395 84,173
5 622 229 168| 22,181 8,776 9,815 117,349 155,371] 89,320
6 1,036 230 191| 23,352] 13,243 14,506 124,399 260,066| 187,021
7 1,656 470 228| 25171 14,974 16,959 183,767 296.052] 342,035
8 1,716 598 285 35,747| 36,118] 10,046| 203,184 385,102 424.214
9 2,205 600 597| 40,113] 38,080] 21,503] 239,396 602,083 493,420
10 2,307 839 508] 40.767] 39,079 36,538 209,816 662.476] 500,189
11 2,582 962 616| 59,458] 51,002| 45,081| 374,390] 934,041] 765,130
12 2,640 1,342 1,050 161,424| 64,385 57.357| 510,747| 986,388] 807,669
13 | 14,111 1,304  f4,929| 194,688 76,202 113,879 567.747| 1,468,088| ¥2:000.00
14 | 15679 2,257 te086 T11432|  gg 275 t403,083| 1149488 $2,000.00) +2,000.00
15 | 15,913] 12,457 110,119 112200} +112.712) to43,375| #2:000.00) $2,000.00) 32,000.00
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Tabled4. Fatigue Life and Fatigue Strength

Fatigue Life (cycles) : Fatigue Strength(%)
90% 80% 70% 200 cycles 1,000 cycles
Granite 976 17,872 327,093 63.77% 58.23%
Limestone 652 22,340 765,055 67.28% 62.73%
Sandstone 301 12,815 554,357 66.59% 62.31%
Combined 543 17,281 549,959 66.26% 61.61%
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Table5.. Values of Weibull's Two Parameters for Fatigue Life
S=90% S =80 % S =70 %
a /4 a U a U
Graphical Method 1.192 1,032 1.478 38,888 1.332 447,029
Moment Method 1.221 1,021 1.378 38,096 1.263 440,763
“é':g'r:‘a‘ggn“&‘xgg 1,246 1,029 1.471 38,756 1.343 449,001
Mean 1.220 1,027 1.442 38,580 1.313 445,598
00000 . 7 5= Weibull #X9| w/ids o9b s sy
] S ¥, By % ASFREos Adstel uehd
RN LR I S — Rolt},
25000 A S S T N B IY4~62 A aqywd, RdESy ¢ e
‘g s FAu o3 4tE"E wjRSe] PFge o] &3ty
S A \ $H4Fo e FEYEFFE ez AHE]
Y R e $Y5Ee) W2 GFUEUSF RIPPo] Ho|
& 00000 froorron o\ e e £ Yehiz ok oldd BIFAL a9t wol ol
PSS S SRR > N SIS S SO AAH D Weibull $Xo] WARS o= 2T e
000000 S ARSI e HA2Z5He] HEE AT
- 1.000 5,000 6.000

Number of Cydes, Nf

Figured4. Probability Density Function
for Fatigue Life at S=90%
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Figure5. Probability Density Function
for Fatigue Life at S=80%
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3.3 Kolmogorov-Smirnov® A% AA

Kolmogorov-Smirnove A &x= ZAAL ¥ 93y, ZdEeEUy 2 HezAdygoz AXd
Weibull ®#xX9] wi/¥s a9 «o BIEHRES AL FAF DE AAIL, A&
Kolmogorov-Smirmovel A@% #Ael UAX Dot wlmste], 449 BAF Dt GAd+E
a=0.05914 Ae=E=71E AAG Aol

E6olA el ule} o], el T uid AFPE HAH A RE A5l oA
Kolmogorov-Smirmnove] A= HA e EAZF D= UARA Dt vimste 5% folFIolA
e Aoz Vb,

Table6. Kolmogorov—-Smirnov Test for Goodness—of-fit with Stress Levels

D Do( N=30) Significant Level Result
90% 0.1481 0.2400 5% Accepted
80% 0.1224 0.2400 5% Accepted
70% 0.1000 0.2400 5% Accepted
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