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Abstracts

To attend a big and desirable construction prOJeCt bidding with -
so many opponents in a keen competition is a matter of great
interest to every constructor. One should be out of pocket as a“

result of underestimation or suffer in losing the chance to construct'
owing to overestlmatlon, if the optimum estlmatlon can not be
acquired. ‘

The ability to understand the quality and the quantlty of the-
plans and the conditions of jobsite, and to anticipate what manpower,
materials, and equipment will be needed; what is llkely to happen,
so as to have the idea of the proper estimated amount and unit
price prebidding is grounded on mnot only abundant experience,
enough techniques and facilities, efficient. management but also the
confidence to control the progress and to minimize the construction
costs since the commencement of the project. '

This paper introduce the application. of the. Theorem of Queues
to the decision on the numbers of optimum truck required to match
a power shovel so as to. acquire' a probable maximum productivity

e A A e A e s At i I S S S 3 s s

with a minimum unit price of one earthwork for example. Both
the selection of proper equipment with highest profits and the use
of CPM and PERT to control the progress on schedule consequently
will be discussed respectlvely
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# 1. WheEER (w'hr) BEMRA Co/m®) SR

X

1 ‘ 2 ] 3 ‘ 4 | 5 ’ 6 I 7 ] 8 I 9 y 10
(1-P,) 0166 | 0324 | 0470] o0602| 0715| osgos| 0880 | 0930 | 0963| 0982

£Q (1-P,) m¥hr 415 | 81.0 1175 |150.25 |178.75 |2020 |2200 |2825 |2405 |245.5
r=12 1833 | 2667 | 3500| 4333| 5167 | 6000| 6833| 7.667 | 8500| 9.333
C/C, (5t/hr)| r=15 1667 | 2333 | 30 3.667 | 4333 | 5.000| 5667 | 6333 7000| 7.667

' r=20 1.5 20 25 30 .| 35 40 45 50 55 6.0
r=12 0044 | 0033 | 0030| 0029 0029| 0030 | 0031 | 0033 0035| 0038
R/C, Gi/m®)| r=15 0040 | 0029 | 0026| 0024| 0024| 0025 0026 0027| 0029 0031
r=20 0036 | 0025| 0021| 0020| 0020| 0020 00205 0022 0023| 0024

il (1-Po) {HRERR 3 E m=5kK
f R 0833, Q RIBLBEMTEZ 3C0m’/hr
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% 2. Poisson Distribution, p (x,m)

m

x| 2 3 4 ‘ 5 6 J 7 8 ‘ 9 10 11 12 13 14 15 16 17 18 |19 20
} -
0 | 1353 | 0498 | 0183 | 0067 | 025 | 0009 | 0303 | 0001 | .0000 | 0000 | 0007 | .0000 | .0000 | .00%0 | .0000| .00%0| .0000| .0000 L0009
1t | 2707 | .1494 | 0733 | 0337 | 0149 | 0064 | 0027 | .co11 | .0005 | 0002 | 0001 | 0000 | .0200 | 0000 | 00007 0930| .0000| .0000| 0000
2 | 2707 | 2240 | .1465 | .0842 | 0446 | 0223 | 0107 | 0050 | .0023 | L0010 | .0004 | 0002 | 0901 | .0000:| .0020| .0000| 0000 | 0000| 0000
3 | .1804 | 1680 | .1954 | .1404 | 0892 | 0521 | .0286 | .0150 | .0076 | 0037 | .0018 | 0008 | .0004 | 0002 | 0021} .0000| 0000 | 0000 | ::0060
4 | 0902 | 1008 | .1954 | 1755 | 1339 | 0912 | 0573 | 0337 | .0189 | 0102 | 0053 | 0027 | 0013 | 0006 | .0003| 0001 | .0001! 0000] .0000
§ | 0361 | 0504 | 1583 | .1755 | .1606 | .1277 | 0916 | .0607 | .0878 | .0224 | 0127 | 0070 | .0037 | 0019 | 0010 .0005| .0002| .0001| 0001
6 | 0120 | 0216 | .1042 | .1462 | .1606 | .1490 | 1221 | 0911 | 0631 | 0411 | 0255 | 0152 | 0087 | 0048 | o026 | .0014| .0007| .0004| 0002
7 | 0034 | 0081 | 0595 | 1044 | .1377 | 1490 | .1396 | .1171 | 0901 | 0646 | 0437 | 0281 | 0174 | 0104 | 000 | .0034| .0018] .0010| 000S
8 | 0009 | 0027 | 0298 | .0653 | .1033 | .1304 | ,1396 | .1318 | .1126 | .0888 | 0655 | .0457 | .0304 | 0194 | 0120| .0072| .0042] .0024| 0013
9 [ .0002 | ,0008 | .0132 | 0363 | .0688 | .1014 | ,1241 | ,1318 | .1251 | ,1085 | 0874 | .0661 | .0473 | 0324 | 0213 |-.0135| ;0033 .0050 | - .0029
10 0053 | 0181 | .0413 | 0710 | ,0993 | .1186 | .1251 | .1194 | .1048 | .0859 | .0663 | 0486 | 0341 | .0230| .0150| .0095| .0058
11 0019 | 0082 | 0225 | 0452 | 0722 | .0970 | .1137 | .1149 | 1144 | 1015 | 0844 | 663 | 0496 | .0355| .0245| 0164 | .0106
12 0006 | 0034 | 0113 | 0264 | 0481 | 0728 | 0948 | 1049 | .1144 | .1099 | .0984 | 0829 | 0s61| .0504| .0368 .d;s9 0176
13 0002 | 0013 | 0052 | 0142 | 0296 | 0504 | .0729 | .0926 | 1056 | .1099 | .1060 | 0956 | ,0814| .0658| .0509| .0878| .0271
14 0005 | 0022 | 0071 | 0169 | 0324 | 0521 | 0728 | 0905 | .1021 | .1060 | .1024 | 0330| .0800| 06551 .o514! .0387
15 0002 | 0009 | 0033 | 0090 | 0194 | 0847 | .0534 | 0724 | 0885 | .0989 | .1024 | .0992| .0906| .0786{ .0650| 0516
16 0003 | 0014 | 0045 | .0109 | .0217 | 0367 | .0543 | .0719 | 0865 | 0960 | .0992| .0963| 0884 .0772| .0646
17 (0001 | 0006 | 0021 | .0058 | .0128 | 0237 | 0383 | .0550 | .0713 | 0847 | (0934| .0963| .0936 | .0863| .0760
18 ’ 0145 | 0256 | 0397 | .0554 | 0706 | 0830| 0909 | 0936 | 0911| .0844
19 0084 | 0161 | 0272 | 0409 | 0557 | 0699| .0814 | .0887 | .0911| .0888
20 0346 | 0097 | 0177 | 0286 | .0418 | 0559| .0692| .0798| .0856| .0888
S a1 0024 | 0055 | 0109 | .0191'| 0299 | 0426 0560 | .0684| .0783| .0846
22 0012 | 0030 | 0065 | 0121 | 0204 | 0310| .0433| .0560| 0676| 0769
23 0006 | 0016 | 0037 | 0074 | .0133 | 0216| .0320| 0438 | .0559| .0669
24 0003 | 0008 | 0020 | 0043 | 0083 | 0144 | .0226| .0328] .0442] .0557
25 0001 | 0004 | 0010 | .0024 | .0050 | .0092| .0154| .0237| .0336] .0446
26 0000 | 0002 | 0005 | 0013 | 0029 | 0057| 0101| O164| 0246 0343
27 0000 | 0001 | 0002 | 0007 | .0016 | 0034| .0063| 0109| .0173| .0254
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#£3 1-P, (x, m)

m
x 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 0.500 0333 | 0.280 | 0.200 | 0.166
2 0.801 0600 | 0.470 | 0385 | 0524 ‘
3 0938 | 0790 | 0,654 | 0449 | 0470 | 0410 | 0362 | 0324 | 0.292 | 0269
C 4 0985 | 0905 | 0,794 | 0.689 | 0602 | 0530 | 0473 | 0425 | 038 | 0.355
S 0.997 0,963 0.8%0 | 0.801 0715 | 0640 | 0575 ; 0.521 0475 0.437 0403 | 0374 | 0346 | 0327 0296
6 0999 | 0.988 | 0947 | 0.883 0808 | 0.735 | 0669 : 0610 | 0559 | 05i5 | 0477 | 0443 | 0413 | 0387 | 0.360
7 0997 | 0978 | 0937 | 0.880 | 0815 | 0.751 0.692 | 0.638 | 0.5%1 0.549 '0‘5 12 | 0480 | 0.449 | 0419 | 0400 | 0370 | 0357 0.333

8 0999 | 0992 | 0.970 0930 | 0878 | 0821 0764 | 0.711 6.662 0617 | 0577 0.542 | 0510 | 0.480 | 0.455 0.429 | 0400 | 0.385 | 0.381
-9 0.997 | 0.987 0963 | 0925 | 0878 | 0827 | 0776 | 0727 | 0.8l 0639 | 0.601 0.567 0535 | 0508 | 0483 | 0458 | ‘0438 | 0.420
10 0.999 | 0.995 0982 | 0957 | 0921 0878 | 0832 [ 0785 | 0,740 | 0,698 0.659' 0.622 | 0.589 0589 | 0532 | 0505 0484 | 0,463
11 0998 | 0992 | 0977 | 0952 | 0919 | 0879 | 0.837 | 0794 0752 | 0,713 | 0675 | 0.641 0.609 [ 0580 | .553 | 0,530 | 0.505
12 0999 | 0997 | 0989 | 0973 | 0949 | 0917 0880 | 0841 0.801 0763 | 0.725-| 0690 | 0658 | 0.627 0598 | 0573 | 0.549
13 . 0999 | 05995 | 0986 | 0.969 | 0946 | 0916 | 0881 0845 | 0.808 0772 | 0737 | 0.703 | 0.672 0.643 02616 0.590
14 0998 | 0993 | 0983 | 0967 | 0943 0915 | 0.883 | 0849 0814 { 0780 | 0747 | 0715 | 0685 | 0.657 | 0.631
15 0999 | 0995 | 0,991 0.980 | 1964 | 0941 0914 | o884 | 0852 | 0820 | 0787 | 0756 0726 | 0698 | 0670
16 0.962‘ 0940 | 0914 [ 0885 | 0855 | 0825 | 0,794 | 0764 0.736 | 0.708
17 0.976 | 0959 | 0938 | 0914 0.887 0858 | 0829 [ 0800 | 0772 | 0744
18 0.985-| 0973 | 0957 | 0.937 0;9 14 | 0888 | 0.861 0834 | 0806 | 0.77v
19 0992 | 0984 | 0972 | 0956 | 0936 | 0914 | 0.889 0.864 0.837 | 0.811
20 0995 | 0990 { 0982 | 0970 | 0954 | 0336 | 0914 | 0.891 0.866 | 0841
21 0999 | 0994 | 099 | 0980 | 0968 | 0953 | 0935 | 0914 0.892 | 0.869
22 ,0997 | 0993 | 0988 | 0979 | 0967 | 0952 [ 0935 | 0.915 | 0.893
23 0998 | 0996 | 0993 ; 0987 | 0978 | 0.9¢6 0.951 0934 | 0915
24 0,999 | 0.998 | 0.997 0992 | 0985 | 0976 | 0965 0.951 0,934
25 0.991 0.984 | 0975 0.964 0.950
26 0994 | 0990 ; 0983 | 0,974 | 0.963
27 0998 | 0994 | 0990 | 0982 | 0973
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# 4 (l+x/r] r: C,JC,
AR 12 - 14 15 16 1.8 20 22
1 20 1.833 1,714 1.667 1.625 1.556 1.5 1.455
2 3.0 2,667 2.428 2333 2,250 2.111 20 1.909
3 40 3300 2.143 3.000 2875 2667 25 2364
4 5. 4333 3,857 3.667 3,500 3222 30 2.818
s 6.0 5.167 4571 4.333 4125 3.778 35 3,273
6 7.0 6.0 5,286 5,000 4,750 4,333 40 3727
7 8.0 6.833 . 6.000 5,667 5.375 4889 45 4,182
8 9.0 7.667 6.714 6.333 ~ 6.000 5.444 5.0 4,636
9 100 8,500 7.429 7.000 6.625 6.000 5.5 5091
10 110 9.333 8.143 7.667 7.250 6.556 60 5.545
11 12,0 10.167 8.857 8.333 7.875 7.111 65 6.000
12 13.0 11,000 - 9.571 9.000 8.500 7.567 70 6.455
13 140 11,833 10,286 9.667 9.125 8.222 75 6.909
14 15.0 12,667 11,000 10333 9.750 8.778 8.0 7.364
15 16.0 13,500 11,714 11.000 10.375 9.333 85 7.818
16 17.0 14,333 12,429 11,667 11,000 9,589 9.0 8273
17 18,0 15.167 13,143 12,333 11,625 10.444 9.5 8727
18 19.0 16,000 13.857 13.000 12,250 11,000 100 9,182
19 200 16,833 14571 13.667 12,875 11,556 105 9.636
20 210 17.667 15,286 14333 13,500 12,111 110 10.091
21 220 18,500 16,000 15.000 14125 12,667 11,5 10,545
22 23,0 19.333 16.714 15.667 14,750 13.222 120 11,000
23 240 20.167 17.429 16,333 15,375 13.778 125 11,455
24 25.0 21,000 18.143 17.000 16.000 14,333 130 11.909
25 260 21.833 18,857 17.667 16,625 14,889 135 12,364
26 270 22,667 19.571 18.333 17.250 15.444 14.0 12.818
27 280 23,500 20,286 19.000 17.875 16,000 14.5 13,273
28 29.0 24,333 21,000 19.667 18,500 16,556 150 13727
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