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Development of Project Control Systems for Multi-Unit Projects with Repeating

Activities

Abstract

In the past decades, Project Control System has been widely used by many construction
companies. This tools helps engineers evaluate project performance in terms of construction cost
variances and schedule variances by comparing actual cost incurred and current project progress
to those planned. However, some types of construction projects have special characteristics in
that they are composed of multiple units with identical sets of construction activities that require
identical resources. Therefore, this kind of projects has different patterns of construction
schedules. In this research, mathematical models that calculate cost variances and schedule
variances for multi-unit projects with repeating construction activities are developed for different
patterns of construction schedules. Based on data collected from field, in this research, two
patterns of construction schedules are introduced: parallel construction pattern and series
construction pattern. In addition, this report explains a new finding of a pitfall in using ordinary
mathematical relationships to calculate schedule variances when the work duration since
schedules start date is greater than the budgeted duration. At the end, an example of cost

variance and schedule variance calculations of a road construction project is illustrated.
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all j
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V. =BCWP — ACWP = > (BCWP), - > (ACWP), Eq.9

all j all j
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1st Month 2nd Month 3rd Month 4th Month 5th Month 6th Month 7th Month 8th Month 9th Month 10th Month 11th Month 12th Month 13th Month
Est. cost | COStPer
Act. | Dur. (x$i000) week 112|3|4|5|6|7|8[9]10]11]12]|13]|14|15|16|17|18]|19]|20|21|22|23(24(25(26|27]|28]|29]|30|31|32|33(34[35(36|37]|38|39|40|41|42|43|44|45|46|47|48|49(50(51(52
! (x $1,000)
A 4 16 4 4lalala)a)aa|la|a|a|a]|s]|4s]4)4]4
B 3 18 6 6|16|6|6|6[|6|6|]6]|]6]|6]|6]6
[ 5 20 4 4l 4fafa)a)4|4)4|a]|a]|a|a]|a]|4s]4)|4]4]4]4]|4
D | 4 28 7 7V\7V\7 |77\ 7|7\ 7|\7|7|7|\7|7|7|7|7
E | 3 9 3 3(3(3[3|3|3|3]|3|3|3|3]3
Weekly cost 444|444 4(4|4|4|4]|4|8|8|8]|14(10(10|10|10|20]20|20|10|10(10|10|22|22|22|22|22(7 (7|7 |7|7]|7]|7|7|10|10{10{3|3|3|3|3|3|3|3]3
Cum. Cost 4|1 8|12(16]|20(24|28|32|36|40(44|48 (56|64 (72|86 |96 (106|116{126|136(146|156|166|176|186(196|207(218|229|240(251|258(265|272(279|286(293|300|307(317|327(337|340|343|346|349|352|355(358| 361|364
] v
=3 o 1 g I3 1 v o =1
E‘.LI‘YI 19 Lm%msmmmmzanﬂszmm‘lmma:aﬂm‘vmaaa'mnamw 1IN 4 BWIH nsmms’notmmmua%nm
1% Unit 1st Month 2nd Month 3rd Month 4th Month 5th Month 6th Month 7th Month 8th Month 9th Month 10th Month 11th Month 12th Month 13th Month
Est. cost | COStPer
Act. | Dur. (x$i 000) week 112|3|4|5|6|7|8|9|10[11({12(13[14[15[16[17]|18]|19]|20]|21]|22]|23]|24]|25]|26|27|28|29|30|31|32|33(34|35|36|37|38|39]|40|41|42|43|44|45|46|47(48(49(50(51(52
! (x $1,000)
A 4 16 4 414|144
B 3 18 6 61 6|6
C 5 20 4 4 41414 4
D 4 28 7 7171717
E 3 9 3 3133
414(4[4f[0fO0fOofOofOojO|JO]O]4])]4]4])20|J20|6|OJOJOJOfOJOfOfOfOf7]7]|7]|]7]0]JOJOJOJOJO]JOJOfO|3|[3|3|JofJofoOofJO|O]JO]JO]JoO]oO
418[12]16[16]/16[16]16[16]16[16]16[20]|24[28]|38|48|54[54]|54[54]|54[54]|54[54]|54[54]|61[68]|75[82]|82[82]|82[(82]|82[(82]|82[(82]|82[(85|88[91]91{91]91[{91]/91{91]91f{91]91
2" unit 1st Month 2nd Month 3rd Month 4th Month 5th Month 6th Month 7th Month 8th Month 9th Month 10th Month 11th Month 12th Month 13th Month
Est. cost | COStPer
Act. | Dur (x$i000) week 1(2(3|4]|5|6|7]8]9|10({11|12]13|14(15(16]|17|18|19|20]|21]|22(23|24|25]|26|27(28|29|30|31|32|33]|34|35[36|37|38|39|40(41|42|43|44|45|46]|47|48(49]|50]|51]|52
' (x $1,000)
A 4 16 4 4] 4|44
B 3 18 6 61616
C 5 20 4 414 4 44
D 4 28 7 7171717
E 3 9 3 313]3
0j{ojo|Jof4|4a]4s)4s]|]OfO0fO]JO)JOfOfO]O]O|4f10f10|10)4fO0fJO]JO]JOjOfojojJo|of7f7]|7]|7]0f0o]Jo]JojJofofo]joOo]|3|3f[3JoJojofofoO]oO
0]l]0j0fo0|4]8]12[16]|16]|16]|16[{16[16|16]16]16[16|/20]|30]/40[50]|54]|54]|54[54]|54]|54]54[54[54]|54]161[68[75|82]|82[82(82|82)|82]82(82(82]|85]|88[91]91/91]91]{91[{91]91
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3 Unit 1st Month 2nd Month 3rd Month 4th Month 5th Month 6th Month 7th Month 8th Month 9th Month 10th Month 11th Month 12th Month 13th Month
Est. cost | COStPer
ct. ur. weel
Al D (x$i000) k 112 (3(4]|5|6|7]8|9]|10|11|12|13|14(15](16|17(18])19]20|21]|22|23|24]|25|26|27|28|29|30|31(32)33]|34|35|36|37(38]|39|40(41]|42|43(44)|45|46|47]|48|49|50]|51]|52
’ (x $1,000)
A 4 16 4 4 44| 4
B 3 18 6 61 6|6
C 5 20 4 4 4.4 4 4
D 4 28 7 7171717
E 3 9 3 3133
ojofofojofo|joO|JO|4]4|4[4]JO]JOfOjJO|JOfO]JOfO|O]|6]|10{10)/4|[4]4|)JOfO]JOJOfJO]JO|JOfO]|7|7|7]7]0J]O]JOfOfJO]JOf[O|3]3|3|]0|JO0fO
0OjJ]OfjfOoOfoJOoOfO|]O)O]|4]8]12(16]|16]|16(16]16|16[(16]16|16[16]22|32[42)|46[(50[54)|54(54[54|54[54|54|54|54]|61|68[75]|82|82[82]182|82[(82]182(82[85]|88|91]91]|91]|91
4" Unit 1st Month 2nd Month 3rd Month 4th Month 5th Month 6th Month 7th Month 8th Month 9th Month 10th Month 11th Month 12th Month 13th Month
Est. cost Cost per
Act. | Dur. (x$i000) week 112 (3|(4]5|6|7]8]|9|10|11|12|13|14(15]|16|17(18])19]20|21]|22|23|24|25|26|27|28|29|30]|31(32)33]|34|35|36|37(38]|39|40(41]|42|43|44)|45|46|47]|48|49|50]|51]|52
' (x $1,000)
A 4 16 4 44|44
B 3 18 6 61616
C 5 20 4 4 414 4 4
D 4 28 7 7171717
E 3 9 3 3]13]3
ojlofjfoJoJojofojofojofjoOo|jO|4)4|4|4]0]JOJOfOJOfO)JOfO)6|6]|6|4|4]4])4]|4]0JOfJO)JOfO)JOJO) 77| 7]|]7]0]jOfJOoJOJOo]JO[3]3f3
0OjofjojJoJoJofoJofoJ]o[O]|]O0|4]8]12(16]|16]|16]|16[16)16[16]16[16)|22[28]|34[38|42[46|50|54[54]|54[54]|54[54|54[54]|61[68|75]/82|82]82(82]/82|82]|82[85|88|91
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1st Month 2nd Month 3rd Month 4th Month 5th Month 6th Month 7th Month 8th Month
Est. cost | COStPer
Act. | Dur. : week 1123|456 ]7)8|9|10|11]12|13|14]|15|16|17|18]|19|20|21|22]|23(24|25]|26|27|28(29]|30]31](32
(x $1,000)
(x $1,000)
A 4 16 4 4|4 | 44|44 4 444444444
B 3 18 6 6|6 6|6|6|6|6|6[6|6|6]|6
C 5 20 4 414|144 a|a|4a|a|a|la|la|la|a|4a|4|d]|a|4|4]4
D | 4 28 7 7V\7 7\ 7|\ 7|\ 7|\ 7|7\ 7|\ 7|\ 7|7 )T7T|T7|T7]|7
E | 3 9 3 3|]3|3|13(3]3|3(3|]3|3|3]3
Weekly cost 4141414188 8|14)114|114)14|14|21|21)|21|21|17|17|17|14|14|14|14|14|10|10f20f10f 3| 3| 3| O
Cum. Cost 4] 8|12(16]|24|32|40|54] 68| 82| 96]110/1131|152({173|194]|211|228(245|259|273(287|301|315|325|335|345|355(358|361| 364|364
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c_total

=V

¢_embankment

+V

c_subbase

+V

c_base

+V

c_ pavement

Eq. 10
Tay

V¢ = BCWP — ACWP = P;Cpy — C4 Bamisdwans BCWP uaz Pa aruufiusuwes

USumanunyingsa

ﬁﬁ;j%'ummﬁﬂmnﬁuiaHaﬁau%‘mgﬂﬁm E;ﬁ"]_l mm’mm‘mﬂi:mm@hﬂmﬂmﬁauﬁu‘qu

nsfagsvaslasnisnagInunleann

Vv Vv Y/
¢_embankment C_subbase c_base C_ pavement
Vo == + = 4o CP Eq. 11
_ project P P
a_embankment a_subbase a_base a_ pavement

dfmﬂsznaumaomwmmmﬁauﬁ%n%fiaazﬁa

T duununmsneanswuula arldanslunmsneassunsadiwialaann 1) Ysum
awivnmstess  war  2)  enldsnadeniionisiesing ﬁqfuﬁunuﬁaa%”waﬁLﬁﬂﬁuaﬁﬁ]
amatnaenannsvlszanmfinanmsallilafiasoniesussdalusl (1) msanunand1eszning
USanminuiigasiasanulsinmeniidszanaly  Gsennazannnimietesnild  denuesa
inAouluainili3onii cost variance due to changes in work quantity L8z (2) NMIANNLANGAS
iz%’mﬁunuﬁaa%ﬁmavml’sUﬁ%’%aﬁuﬁunu@iav&mUﬁ"l,ﬁ’mauﬂizmml,mvl'? vaftenaftasanen
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ihassnssnsanidsanmly  senuamanaeuludiunasiizonin cost variance due to

changes in unit cost
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mu“quﬂaa‘m‘nﬂm@maaumaamnﬂimmmuﬂLﬂaﬂw,l,ﬂmvlﬂ NaUwLNa LTI I WN

v o 1 v 1 = { U { o 1 v té
dasrinddnuinnIatasnindSunmnunlszanm i aauniruasulszanmiagi WINTT

WaswuladtSumaasuainanina bt astrudanuininindfsuniadly asaunisda i

P = & Eqg. 12
U,

P, :$ Eq. 13
u
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lag
P, = Budgeted percent complete = L‘lJaﬂmuﬁmmﬁnﬁﬁﬁuuﬁugﬂumadﬂ%mmmma&l

P,= Actual percent complete = Li/asiruaanuinaninfiuiadiuuingiwzeslsunmnu

U_ = Actual units performed = 3 IWKRIaUTINUWINUNHLETD

a p

U, = Total units budgeted = $1wiuniodsunminuilszanmlinanisulasims
U , = Total units budgeted = FUWIUAIDYT NN UINUWNIRNAN A DIVINNITARIN

v v 3 1 v a o ] g; { v o lal J
INFUMITNARZARIT TS murIaswmunihsnunivuanazdasiuiniu (U,
< U,) wedimudanuinwilasimazasss (R > P) Smansanud yadizasnuivild
(BCWP) fdnanasaulddae

l& 1 { v 1 v { { ¥ o v
shanueManieuasdununIiasnuiissnnnudisuulasfisansndwanlecs
JNNI60 L%

Vi _(Pa_Pb)Cb Eq. 14

c_quantity —

o ' v A A A o ' 9 ' ' A A a £ A
mu‘quﬂaamammmmaaumaamnmu‘qumsnamnma%mmmﬂaﬂmmm"l,mﬂmuma
' X A ' o A ' Aa & a a, A o P o ' ' A
fltianlslumsteaiunisniianiialiwasilannnrsatesninanlsinudanilro Ny szao
o A o ' [y A Ca Cb g A o ' [y
Paaunmvuaivdszanmniossy wia —2 z—2 TIANANUANALARDUVBIAUNUNNITBET
a Ub
139N IUR LWL BIHRINITOAIWI DL LG AIFNNTAD bl

Cc, C
Vc unitcost — 2 ><Ua Eq. 15
h Ub Ua
%30
V, ¢, 2 ¢ Eq. 16
c_unitcost — b U a a.
b

v 1 v { { g: dl a J '2/ 1 1 v
munuﬂaaiﬁoﬁﬂm@mﬁaumm@mﬂ@mu 3% ’3%1@6] J2rINININaadene

vV, =V,

c C_ quantity

+V

C_unit cost

Eq. 17
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2.2 NMIRIANANARIALAR DUADIUNNNIIN A WEIMSUIATIN1INadaswnlsznay

v Y ni g/ % g
AABUITUNTINWRAY €) B

aamnsfrasrzuuaiugulasnitesing Aanmansndsduanumaninaneashedy
szgunsndfiumsnesisliuaissameluimuana laniolad 990 masdmmmidianuase

LAROUYDILNUMNIABETI el Tzt dninaumIntn lasemyintwsasanunwnne adsls

o Awlag  luteseninesie  aenueaaefausesunwnnasiuginuanis

mmLmn@mim’mHaﬂ'waamuﬁﬁﬂﬁﬁu;&a@iwaamuﬁmsﬁﬂﬁmwLquﬁ"L@quVL’T oh)
V, = BCWP-BCWS Eq. 18

lag
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% WK

. , S Hniwaz Sruidy PSnaau % Nuudnase % W | Schedule Variance Vs_ Vs_
a1y 8Ms 1 - - - ——
MUINY NI (vm) a‘u‘llizmm MANITU | MNUNUH | AIANIT llé’?!ﬁ%i} % NNMHNY | % ‘ﬂgﬂ % WD [2REVIITANT] % Baht quantity start + prod.
1 REMOVAL OF EXISTING STRUCTURES (a) (b) (c) (d) (e) (f) (9) (h) (i) ) (k) 1) (m) (n) (0) (p)
1.20 [Removal of existing concrete, Pavemen| Sq.m. 400 319 163.00 65,200 51,981 0.02% 0.01% 3189 79.73% 100.00%| 0.01% |100.00%| 0.00% 0 0 0
1.4 (1) |Removal of existing Predestain Bridge| Each 1 1 571,970.00 571,970 571,970 0.15% 0.15% 1.0 100.00% |[100.00%| 0.15% |100.00%| 0.00% 0 0 0
1.4 (2) |Removal of existing Predestain Bridge| Each 1 1 414,517.00 414,517 414,517 0.11% 0.11% 1.0 100.00% |100.00%| 0.11% |100.00%| 0.00% 0 0 0
2 EARTH WORK
2.1 |Clearing and grubbing Sq.m.| 240,000 215,016 1.00 240,000 215,016 0.06% 0.06% 169,450.9 70.60% 78.81% | 0.04% | 95.00% | -16.19% (38,860) 19,689 (58,549)
2.2 (1) [Roadway excavation, earth excavation |Cu.m.| 11,500 20,967 29.00 333,500 608,046 0.09% 0.16% 20,967.1 182.32% |100.00%| 0.16% |100.00%| 0.00% 0 0 0
2.2 (4) |[Roadway excavation, unsuitable material [ Cu.m.| 2,200 15,324 33.00 72,600 505,684 0.02% 0.13% 15,323.8 696.53% [100.00%| 0.13% |100.00%]| 0.00% 0 0 0
2.2 (5) [Soft material excavation ( Excavation on| Cu.m. 500 2,609 33.00 16,500 86,105 0.00% 0.02% 2,609.2 521.85% |100.00%]| 0.02% |100.00%| 0.00% 0 0 0
2.3 (1) |Earth embankment (Backsied of Barrierf Cu.m.| 29,000 16,586 147.00 4,263,000 2,438,163 1.11% 0.64% 8,731.4 30.11% 52.64% | 0.34% |100.00%| -47.36% | (2,018,834) 960,647 (2,979,481)
2.3 (2) [Sand embankment Cu.m.| 93,000 148,523 395.00 36,735,000 | 58,666,722 | 9.55% | 15.48% | 147,183.6 158.26% 99.10% | 15.34% |100.00%| -0.90% (331,367) | (21,733,888) | 21,402,521
2.3 (4) |Earth fill in median & island Cum.| 8,600 8,600 154.00 1,324,400 1,324,400 0.34% 0.35% 7,601.0 88.38% 88.38% | 0.31% |100.00%| -11.62% | (153.852) 0 (153,852)
3 SUBBASE AND BASE COURSES
3.1 (1) |Soil Aggregate subbase Cu.m.| 84,000 51,118 485.00 40,740,000 | 24,792,062 | 10.59% | 6.54% 50,478.8 60.09% 98.75% 6.46% |100.00%| -1.25% (509,173) 15,748,619 | (16,257,792)
3.2 (1) |Crushed soil aggregate type base Cu.m.| 80,000 73,660 520.00 41,600,000 | 38,303,329 | 10.81% | 10.11% | 73,587.7 91.98% 99.90% | 10.10% [100.00%]| -0.10% (40,974) 3,293,424 (3,334,398)
3.4 (1) |Sand cushion under concrete pavement | Cu.m. 200 70 391.00 78,200 27,411 0.02% 0.01% 70.1 35.05% 100.00%| 0.01% |100.00%| 0.00% 0 0 0
4 SURFACE COURSES
4.1 (1) [Prime coat Sq.m.| 510,000 296,495 12.00 6,120,000 3,557,938 1.59% 0.94% | 292,512.3 57.36% 98.66% | 0.93% |100.00%| -1.34% (82,204) 2,527,648 (2,609,852)
4.1 (2) |Tack coat Sq.m.| 950,000 1,229,987 6.00 5,700,000 7,379,922 1.48% 1.95% [1,209,065.7 127.27% 98.30% 1.91% |100.00%| -1.70% (96,954) (1,651,348) 1,554,394
4.4 (2) [Asphalt bound base 10 cm. thick Sq.m.| 500,000 476,470 218.00 109,000,000 | 103,870,455 | 28.33% | 27.41% | 476,470.0 95.29% 100.00%| 27.41% |100.00%| 0.00% 0 0 0
4.4 (3) |Asphalt concrete binder course 5 cm. thic| Sq.m.| 520,000 511,321 117.00 60,840,000 | 59,824,540 | 15.82% | 15.79% | 507,512.8 97.60% 99.26% | 15.67% [100.00%| -0.74% (453,110) 1,007,897 (1,461,007)
4.4 (4) |Asphalt concrete wearing course 5 cm. th{ Sq.m.| 580,000 545,958 116.00 67,280,000 | 63,331,085 | 17.49% | 16.71% | 522,750.1 90.13% 95.75% | 16.00% |100.00% | -4.25% | (2,859,938) | 3,781,054 (6,640,992)
4.4 (5) |Asphalt bound base (levelling) Ton. 9,500 14,390 876.00 8,322,000 12,605,612 2.16% 3.33% 14,390.0 151.47% |[100.00%| 3.33% |100.00%| 0.00% 0 0 0
4.9 (1) [Portland cement concrete pavement 25 ¢ Sq.m.| 2,000 701 470.00 940,000 329,496 0.24% 0.09% 701.1 35.05% 100.00%| 0.09% [100.00%| 0.00% 0 0 0
4.9 (4) |Longitudinal joint m. 250 355 75.00 18,750 26,621 0.00% 0.01% 250.0 100.00% 70.43% | 0.00% |100.00%| -29.57% (5,544) (5,544) 0
4.9 (5) [Dummy joint m. 170 0 44.00 7,480 0 0.00% 0.00% 0.0 0.00% 0.00% 0.00% |100.00%|-100.00% (7,480) 0 (7,480)
4.9 (6) |Edge joint m. 250 0 44.00 11,000 0 0.00% 0.00% 0.0 0.00% 0.00% 0.00% |100.00%|-100.00%| (11,000) 0 (11,000)
et 384,694,117 |1378,931,076 100% 100% 98.54% (6,609,289) | 3,948,200 (10,557,489)
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o 2547 2548
aay UMI =~ - = - — 7 = = = - =
NINYIAN [ AIWIAN | DUEIYU aAaAN | NHAIMYU| FTUNAN | UNNAN | DUMNUS [ JUIAU INEIBU | NGEMAN | NGUIBU | DIDYIAN | aIWIAN | DUENEU aman | WHAIMEU

1 REMOVAL OF EXISTING STRUCTURES 1 3 4 5 7 8 9 10 11 12 13 14 15 16 17
1.20 |Removal of existing concrete, Pavement 50% 50% 80%
1.4 (1) [Removal of existing Predestain Bridge, at Sta. 50% 50% 100%
1.4 (2) |Removal of existing Predestain Bridge, at Sta. 50% 50% 100%

2 EARTH WORK

2.1 |Clearing and grubbing 5% | 4% | 10% | 10% | 10% | 13% [ 10% | 14% | 10% | 24% | 20% | 6% | 20% 5% 5% 10% 10% 5% 1% 1%
2.2 (1) [Roadway excavation, earth excavation 10% 15% 20% 20% 20% 15% 150% 36% 3%
2.2 (4) |Roadway excavation, unsuitable material excavati 10% 20% 20% 20% | 100%| 20% 15% 597%
2.2 (5) [Soft material excavation ( Excavation only) ~ 20% 20% 20% 20% 20% 379% 78%
2.3 (1) |Earth embankment (Backsied of Barrier) z\ 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% | 23%
2.3 (2) |Sand embankment = 5% 19% | 5% | 30% [ 15% | 4% | 5% | 26% | 5% | 11%] 3% | 3% | 3% | 3% | 20% | 10% | 25% | 1% | 20% | 15% 27% 7% 1% 1%
2.3 (4) |Earth fill in median & island (@—__ 25% 25% | 2% | 25% 25% | 63% 24%

3 SUBBASE AND BASE COURSES g
3.1 (1) |Soil Aggregate subbase g(:) 3% | 4% | 18% | 9% | 3% | 11% | 3% | 7% | 3% | 5% | 3% | 2% | 15% | &% [20% | 1% | 20% | 7% | 15% | 3% 2% 1%
3.2 (1) [Crushed soil aggregate type base éa 3% | 1% | 18% | 14% | 3% | 5% | 3% | 10% | 3% | 16% | 3% | 4% [ 10% | 9% | 10% | 1% | 15% | 19% | 15% | 10% | 20% | 2%
3.4 (1) |Sand cushion under concrete pavement 3'(53 30% 30% 40% 35%

4 SURFACE COURSES =
4.1 (1) |Prime coat ({g 7% 7% 11% 9% | 3% | 6% | 3% | 10% | 5% | 2% [ 15% | 3% | 20% | 3% [20% | 1% | 20% | 0% | 15% | 0%
4.1 (2) | Tack coat e 3% | 4% | 3% [ 10% | 3% | 10% ] 3% | 6% | 3% | 12% | 3% | 9% | 5% | 19% | 5% | 44% | 15% | 13% | 20% | 0% [ 20% | 0% | 20% | 0%
4.4(2) Asphalt bound base 10 cm. thick 3% | 8% | 15% | 5% | 1% | 19% | 1% | 14% | 1% | 10% | 1% | 4% | 10% | 13% | 10% | 14% | 15% | 8% | 15% | 1% | 15% | 0% | 14% | 0%
4.4 (3) [Asphalt concrete binder course 5 cm. thick 14% 10% 8% | 3% | 16% | 3% | 12% | 5% | 12% | 15% | 11% | 20% | 8% | 20% | 4% |20% | 0% | 15% | 1%
4.4 (4) | Asphalt concrete wearing course 5 cm. thick 10% % 1% 2% | 3% | 3% | 3% | 19% | 5% | 17% | 15% | 10% | 25% | 19% | 25% | 3% | 25% | 1%
4.4(5) Asphalt bound base (lcvclling) 5% 10% | 2% | 3% | 34% | 3% | 16% | 3% | 8% | 3% | 23% | 10% | 46% | 15% | 6% [ 15% | 3% | 15% | 3% | 15% | 150%]| 5%
4.9 (1) |Portland cement concrete pavement 25 cm. thick 30% 30% 40% 35% 0%
4.9 (4) [Longitudinal joint 30% 30% 40% 100%
4.9 (5) |Dummy joint 30% 30% 40%
4.9 (6) [Edge joint 30% 30% 40%
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UAUHIAZ NN NN

Tassmsneadamemedulljamanalanangiay 34 Aoy 119 - MOIMAEUITsAURA (dufi 1)

TG AN 14019.136 D9 NN 14+144.114

ITUZNNENT 13.125 DU,

2547 2548
gy | devan | dueneu gy | wgadmeu | Funan | wesawn | guanfus | fhnew ey | wguaan | dguew | asngqaw | deman | fueney qaAN | ngAIMey
) uAazion 0.003% 0.018% 1.890% 9.821% 1.600% 1.661% 1.785% 2222% 9.204% 12525% | 16748% | 16.132% 15.084% 11.305% 0.003%
* TMazAN 0.003% 0.021% 1.911% 11731% | 13332% | 14992% | 16777% | 18999% | 28204% | 40.728% | S7.477% | 73.609% | 88.693% | 99.998% | 100.001%
B uAazion 12,000 67,910 7270,605 | 37,779270 | 6156605 | 6387864 | 6866499 | 8548954 | 35408120 | 48,181,522 | 64,429,700 | 62,058,700 | 58,027,700 | 43,490,200 12,000
v TmEzaN 12,000 79,910 7350,605 | 45129875 | 51,286,480 | 57.674344 | 64540842 | 73,089,796 | 108,497,925 | 156,679,447 | 221,109,147 | 283,167,847 | 341,195,547 | 384,685,747 | 384,697,747
. udazifion 0.470% 1.803% 5.831% 8.856% 13.642% 8.903% 8.934% 5262% 13077% | 10.107% | 10.177% 8.601% 5.200% 0.758% 0.357% 0.104% 0.076%
A . " TMazAN 0.470% 2212% 8.103% 16959% | 30.602% | 39.505% | 48.438% | 53.700% | 66.778% | 76884% | 87.062% | 95.663% | 100.863% | 101.620% | 101978% | 102.081% | 102.157%
AT udazifion 1780323 | 6830396 | 22,004512 | 33558228 | 51695607 | 33735982 | 33851947 | 19940353 | 49,554,194 | 38296966 | 38564878 | 32,592,808 | 19704812 | 2870498 | 1353307 | 392,498 287,696
v MEAN 1780323 | 8,610,719 | 30705230 | 64,263,458 | 115,959,065 | 149,695,047 | 183,546,994 | 203,487,347 | 253,041,541 | 291,338,508 | 329903386 | 362,496,194 | 382,201,006 | 385071504 | 386,424,811 | 386,817,310 | 387,105,006
. udazifion 0.467% 1.785% 3.941% -0.965% 12.042% 7.242% 7.149% 3.040% 3873% 2.418% 6.571% -1.531% -0.884% | -10.548% 0.354%
AuRmARAew /" EzaN 0.467% 2252% 6.192% 5228% 17270% | 24512% | 31661% | 34701% | 38.574% | 36156% | 29585% | 22054% | 12.170% 1.623% 1.977%
Ha VDIHUNY udazifion 1768323 | 6762486 | 14823817 | -4221,042 | 45539,002 | 27348119 | 26985449 | 11,391,399 | 14,146,065 | -9.884,556 | -25864.822 | -29.465892 | -38322,888 | -40,619,702 | 1,341,307
v Az 1768323 | 8530.809 | 23354625 | 19,133,583 | 64,672,585 | 92,020,703 | 119,006,152 | 130,397,551 | 144,543,616 | 134,659,061 | 108,794,239 | 79,328347 | 41005459 | 385757 1,727,064
mlFwiinaty udlazifon 1,779.400 | 6,830,198 | 13,077,052 | 44,460.892 | 30916216 | 55,079,426 | 45,094,558 | 38,952,643 | 41,821,767 | 56,781,112 | 72,361,650 | 49945057 | 51622273 | 20571075 | 15386677 | 11970802 | 4,891,157
AunmARAew ) FIMazaN 1779400 | 8609598 | 21,686.651 | 66,147,542 | 97,063,758 | 152,143,185 | 197,237,743 | 236,190,385 | 278,012,152 | 334,793,264 | 407,154,914 | 457,099,970 | 508,722,244 | 529,293,319 | 544,679,996 | 556,650,798 | 561,541,955
voamlite udlazifon 923 197 9,017,459 | -10902,664 | 20,779,391 | 21343444 | 11242611 | -19.012200 | 7,732,428 | -18484,145 | -33,796,772 | -17,352,249 | 31917461 | -17,700,577 | -14,033370 | -11,578304 | -4,603 461
u TIEzaN 923 1,120 9,018,580 | -1,884,084 | 18895306 | -2448,138 | -13,690,749 | -32,703,038 | -24970,611 | -43.454756 | 77,251,528 | -94,603,777 | 126,521,238 | -144,221,815 | -158,255,185 | -169,833,488 | -174,436,949
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