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Abstract

Modern motor roads represents complex engineering structures, which provide a high-speed
traffic of variety of vehicles.

The construction of motor roads stipulates and determines the potential and level of country,
because it increases the volume of freight traffic that is related to the implementation of new
economic projects, increased turnover with the neighboring countries, domestic freight traffic,
and more. In addition, high transit functions, is an important prerequisite for the successful
functioning of the economy of country.

Motor roads basic component represents by its carriageway or road carpet, which is type
and destination is related to historical periods of motor road equipment development. In the past,
when the vehicles were mainly consisting from carriages and low-speed cars, that carriageway
was presented by gravel and crushed stone layer of the road, which was known as of White
Highways road. During this period mainly were used stone road carpets, especially in the urban
streets. The stone road carpets were constructed by cobble stones as well as from artificially
cutted stone rocks rods.

The appearance of modern motor road transport makes new requirements for carriageway,
which takes into account significant improvement of the strength and other characteristics of
road carpet, exactly it ensures improvement in arrangement of road carpet, for that became
necessary the application of a mineral (cement) and organic (bitumen) binders.

The improved motor road surface must be of high strength to resist the dynamic loads
caused by motor transport traffic, in addition to withstand natural factors (sun heat, freeze and
melt, moisture precipitation, ground water, etc.). These features must be incorporated into the
work of designers, builders and road maintenance service by employees who are required to
ensure the normal operation of a long period of time.

The actuality of the topic: the modern motor roads represent complex engineering structures,

which provide high speed traffic of different modes of vehicles. Modern roads serve the freight
traffic as well as passengers. The roads are used by of millions of ordinary passengers and
tourists, so the road will be satisfy the high architectural and aesthetic requirements, the roads
must to meet the structural as well as the qualitative requirements. The construction of motor
roads increases volumes of freight traffic that is related to the implementation of new economic
projects, in particular, the construction of trunk pipelines and terminals, increased turnover

transit cargo movements in the neighboring states, domestic freight traffic, and more.



Consequently, a high transit functions are an important prerequisite for the successful
functioning of the economy.

The existing motor roads cannot meet the increased demands that have gained by Georgia
in recent years. It required design and construction of modern highway, high-quality motor
roads.

The aim of dissertation is: Grounded on the results of analysis of carried out theoretical and

experimental studies, to assess an arrangement of improved motor road and highway carpets, in
particular, modern technologies of cement-concrete layer production and their improvement due

a new standards.

Experimental research task is:

The study of the road carpet state and due application of modern technological processes
selection of improved cement-concrete optimal composition.

The study of road surface base and technology of the additional layers processing with
application of modern materials and technologies.

The cement-concrete carpet structures, their arrangement and features.

The arrangement of modern highways, in particular, the modern technologies of application in
construction of cement-concrete layers.

Scientific_novelty: In the durability of road concrete an essential role plays the quality of

fillers and technical characteristics of used cement. Due this in the modern period are developed
cements that can resists to the environment mechanical, physical and chemical impacts, Due
adding on that surface-active, plasticizing and hydrophobization agent, more will be increasing
road concrete strength and durability.

The road concrete durability depends not only on its structure, the used materials and the
above mentioned factors, but also on its technological stages of production, such as the making

of a concrete mix and its placing, preparing of base, its composition and maintaining of newly
concreted carpet.

In the work is considered the results of experimental investigations of applied in road
carpets cement-concrete, by using of modern technological processes. As a result of studies, is
selected optimal composition of applied in cement-concrete layer mixture and is studied impact
of complex additives on the strength and durability of the carpet.

Experimental studies were conducted on the laboratory of building materials and items of
GTU.

The application of obtained results: In the laboratory of building materials and items of

Georgian Technical University by us were conducted for international importance Thilisi-

8



Senaki-Leselidze motor road design and determination under laboratory conditions composition
for B 10/15, B 20/25, B 25/30 and B 30/35 grade concrete and their strength; also were studied
the materials: 400 and 500 grades of cements, sand and gravel. Exactly such concrete were used
at construction of E-60 international highway of Thbilisi-Senaki-Leselidze, Agaiani-Igoeti,

Khaishi-Mestia road sections.
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gbMogwo 3.1.

09GH™bol LOIBHIOEOLS WS WIBMMTS30EXPMBOL FobaliSMYIGOO

LodBH30EoL Jobg300 dgEHMbOL Jsbigdo 0bs03H03Me0
2399mbobwangdgdo,
2396006390900
fex | 12| 16| 20| 25| 30 35| 40| 45 50 55 | 60 70 | 80| 90
fekcuse | 15| 20 | 25| 30 | 37 45| 50 | 55 60 67 | 75 85 | 95| 105
fem, 20 | 24| 28| 33| 38 43 | 48 | 53 58 63 | 68 78 | 88| 98 | fem=[fx+8 (333)
fem 1,6 1922262932 (353841 |42 |44|46 |48 50| fem=03x
f.m =0,30xf2"* <C50/60
fm =212 In(L+ (£, /10)) >
> C50/60
f k0,05 L1 (1,3 |15|1,8|20(|22 (252729 |30 [31(32 |34 35| fek005=0.7x fem
5%-0m 1 HEOHYb3geymas.
fetko,95 20125029 (33(38 |42 |46|49 |53 |55 [57|60 |63 66| fako95=1.3x fem
95% -0 1BOHMB3gEYmRs.
Eem 27 1 29 30| 31| 33 34| 35| 36 37 38 | 39 41 | 42| 44 | Eem=22[(fm)/10]03
&ci(%) 1,8 11920212222 [23|24|245 |25 |26|27 |28]28 gcl(%)=077fc?ﬁ3'<278
0b.65b.3.2
Ecul(% 3,5 32(130| 28|28 28| ob.bsb.3.2
fex>50 dp3;
£cul(%0)=2,8+27[(98- fm)/100]*
€c2 (%) 2,0 22123| 24|25]| 26| 0bbsb.33, [fx>50093;
£:2(%)=2,0+0,085(f c3)-50)%3
€c2(%)=2,8+27[(98- fem)/100]*
€cua(%) 3,5 31 (29| 27|26 26| 0b.bsb.3.3 fax=50 dp3;
€cu2(%)=2,6+35[(90- fcx)/100]*
n 2,0 1,75 | 1,6 | 1,45 | 1,4 | 1,4 | f&>50 0p3;
n=1.4+23.4[(90- f)/100]*
€ca(%) 1,75 1,8 1,9| 20|22 23| obbsb.3.4 fa=>50 dg3;
£c3(%)=1.75+0.55[(f . -50)/40]
€cua(%) 3,5 31 (29| 27|26]| 26| obbsb3.4 fa>50dy3;
£cu3(%)=2,6+35[(90- fcx)/100]*
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39bLo3MPMGdMwo  Jgdmbzgzol @OML  (Fsd  FmMoL  Fobslfoerodsdzolsls)

139305 MO0 (300900L 8Mbo399930L FobgOZOM 5930 YOIE0s YO IL dgE™boL
10333039 39930L5L 28 M9HBY b3 dO 39M0MPOLHMZOL.

09 393™bol  LodBIoE) @OIYIBOos 528 WIDY,  SMEOEIOJOS  0YO

2350D5MEOML 3mgn30L096E K; = 0.85 -0l 359myqbgdoom.
YY) SYE0YdI0s B9GH™MboL LoFBHIoEOL ©IWYIBS frk (1) POMOLIMZOL (O 0MO:
296945000900L MM, HobslfoMadsdzol OmMU).

fek@y=fem() — 8(033) Om@s 3<t<28 ©ybY;

fer@y=fer =28 099

#MROM BLbGHo 96003690wmds t<3 ©gby LoFoMms ©oR0bIl B3gEoswr GO
3J00L FJIBO©.

09BH™bol LodBHIoEg WOIM30YIOME0s (39996GOL  BHO3DY, 3HYI3IOOBHMMSDY o
A96056m00L306MHM0gdbBg. M) BHgd3gMeGHOs 2005 @O 3H9bosbmds  Tggliodsdgds
EN12390- ob 306Mmd90L, 893 ™mbol Lod@3o3g 329993599 Lbgoslbgs slogol  Mml
3900905 259M0M35¢ml BMMINom:

fem ©=Bec ) fem (3.1)
Gogs (£) = exp{s[1- (?)%]} (3.2)
BoIG fn (£)- B9B™BOL LOIEHI0EOL LETMSEIM LOEWOEY 33835 t EEOUL SLSIOLSL.

fem ~09¢™bob LodE 03Ol LEFMSEIM Lo 33835D] 28 WO Sbs3T0.

Bec (£)-309803096¢)0, OG0IgEoE s3m3090wwos dgE™mbol sbs3by.

t- 09¢3™bol sb530 ®Ygddo.

S - 3m98303096¢)0, OHMIgwoE ©IIM30IOMWos  (39996G0L  GHodby; S=0,2
39996@0LsM30L M@IOoL 3wsbos CEM 24.5R, CEM 53.5N s CEM 53.5R(Clacc R); S=0.35
39996&H0Lsm30L Lod@3zoiol Jawslbo CEM32.5R, CEM 42.5N (Clacc N) ; S=0.38 39996&0Ul
LodBH3030L 3ewsbo CEM 32.5N (3¢0sl S).

BmOIMNs (3.1) s (3.2)- 00 LEOAIOXMDS 56 FJodegds, M¥) dgEH™boL LodE 3039
3133359 56 T9gbodsdgds 28 ol Lod@3osqL.

0] 35968500093580 45L5035¢0L{0bgdE0s 3H9a39MoEMIMOL BmTsEgds gargdgb@do,
95906 165 30LGRYJIWMm Tgomg Megzdo dm39909Io H93md9bs309d00m.
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09BH™bol  Hobomds go30d35Hg Tgglodsdgds Yz9wsbg o dsd3sL, MMIgEwos
5000360905 396EGHMIWMOHO 4530830L5L.

o) LodB3oEg  3d9F0oIZoLSL  fir o @IYIBOWOs  FobyMgdol  Fgmm@om,
dosbermgdmwo  dg@EHmbol  Lod@3o3ol  LooEg ©WYMIME  go30d35Hg  T9godegds
23990mM35Mmb GMEOHIME00):

fue = 09 (33)
39300359 L0dE3030L  (33000ds OMI0  sIMI0YOME0s  BHYBosE gD o
9999630l BMIsby:
feem = (Bec () * form (3.4)
boog a=1, Hmgs t< 280)byg, a=2/3 GmEs t= 28 by
fetm 0L 860036900 mMds dm39dwgeos 3bGo 3.1-do.

3.2. ©M935000 EIBMOT>305

093H™boll  MY350  IBMOT30S  ITIMZ0IOMos  dob  LE®JEHMOSDY
(doMomoo 39953909 bBg).  Looygdo, GMIgwos  ImEgdmwos  bm®Igddo
239Bom35¢0Lobgdgos  Loghmm  89dmbggzgdol  MML.  sdsbmsb  obobo  LsFoMms
3HBMLEGHEIL, 00 gdmnbggz5do, Mg 3MBLEHMY300 FMABMBOIMYS BMAsEo Tgdmbggzols
LOOYGOOLOYRSD FoIbEMGOOL J0TSMI.

093H™bol EMY35MdOL FMEMEPO EFM3I0EIOVIE0s T9d53L9d0l EEMY3>MOOL
Iy, Eqpn 06093500008 dm©meool  dosbergmdomo  8600369wmds  (Hmdgeros
900905M9mdL 0 s 0,41 )", 339M30GHOL 99353L9d9Bg ImEgdmeEros sbMogn 3.1-8o. 0
390953L909¢00 93085 96 IbsEgdo J96900, M9390MdOL JmEEo Mbws d9di0MHEIL
10+30%-08¢0g. vy 8909539090 MOl  dSBsEGHO, 93 d9gdmbgzg3zsdo  ©MY39EMOOL
9o 0DOEYds 20%-00m.

Q©93500MdOL IOl (330 gds EMHMI0 Fgodgds dsm3zseobfiobgdryen 0dbsls
399009bsoMoco:

Ecn () = (fom (©)/ fom)** Ecm (3.5)

boog Ecm (t) ©o fom (£)- ©0609350md0L 30m@@eo s 393Hmbol 34dbgs®g Fobsmmds
dm 390 t-oMmdo.
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Em ©5  fom-©0693500000L 3m©meo s 39¢™bol 338359 Lod@ 3039 28 ol
sbvzdo.
05655350MOS  fon () /fem  390mO3gds  mEIMs 3.1 @b, 3msbmbol
3M9%803096E0 3000gds GHmeo 0,2-0l 39E™boLsm30L, HMIgELsE 96 59300 dBIMYdO,
A™0s 0-0b HMEgLsE 9J3L dBIMYdO.
09 96 M0l oo  LOBMLEGHY LsFomM,  3HII39MIGHIONWO  QITRIMMIOOL
30953030960 8903egds 80g300mm Gmeo 101076 « K1,

3.3. 3m(3390Md5> S X©bs

09BH™bol  3mE39MBS O X©IBS  FMIOEIOE0s  AIMGIML  Bgb0sbMdIBY,
9w9996GH0L BMIsBg s 09BHMboL BEGHOMIBHWMMSDY. FM(E39MOSDY 939 F93wGbSL
bgbl  dgB™Mbol  sbv30, MMEYLsE Bobbg 30M39wo© IMgO™  OGZOMMZs, ToLo
bobaMdeo3mds s ©IGHZ0MmM30L IMEgdoL Lobdstg. 3ME39MdOL  3mg80E0g0EO
@(t, ty) ©39M3009dw0s dbgd EY395MOOL dmEMEbBg E., HMIGE03 S009ds GHMEo
1,05E,,, . 099 56 560b LsFoMm oo LoBMLEg, 90dwqds 30LSMYJIMD (3ME39MOOL
3M99803096@0L dobgzom, Mmdgwog dmgdmwos bMoge 3.1-do, 08 30HMdom, HMJ
931993530 95035 89BH™bdo o6 509do@gds 0,451, (t, 30639000 OBHI0MMZOL ty-sBo30L
d90mbg93500).

MOMEd ©OM =2 dgBHMmbol (3mE35MdOL  3Mm9RB03090GH0 . (0;t) FMIogo
308530 350305 6., OG0 ty SBs30L 89BMEDYS IMYdIMWO, GHME0S:
€cc(0;1) = (%5 8)g - (bc/EC) (3.6)

0¥ 8380530 39035 d9EH™BT0 ty SLoIOLOL 5F5MBGBL 0,451k (tg), 85806 FME39MdS
S5O0l 5M5()MR3030. SLgmo Foowo dsd3s TJodegds 0gml  A5IGH30MM30L  F9IR0,
9525W0mo@, M306509FBHMboL  FobsbffoMrodsdmew 9wgdnb@gddo. stgo d9dmbggzsdo
3M(3390MO0L 5MHOHR03Md0L 3mgB303096E0 MBS 2oTMOM35¢ML BMOIMOm.

@1 (05 tg) = p(o0; tp)exp(1.5(Ky — 0.45))  (3.7)

Looig @ (0; t)-3m3350MdOL sM5HMR030 39830309630, HMIgeog (3300l ¢ (00; ty)-U.
ko — 3593900l B5OIOMBS Oc/fem(to),
Oc — 0380530 d50359;
fem(to)-100EH30EOL LoFSEm 3603369 MdS IGZOOMZOL OMU.
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65b.9-%g dcmyzsbomo 356599390 Fgglsdsdnds GH9039Mo@@sl —40°C @s + 40°C
15995 FoOHOMBIOD F96056MdIL W%=40% 5 W%=100%.
59 @(00; ty) 3ME35MBOL LadmEMm™ 309%8303096@)0.
6c/ fem (t0) - BOOOMOOMO d5d39;
b, - 931908530 dod30.
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218 A
; AN N
I ——— [ c2025
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\\\ M Wi I N e C25130
: Pt | CI037
10 P~ B C35/45
\\: e Cinrsa
20 \-::::_‘*“r — BB e
N By [o{:277 4
30 \\ Taus - G108
50
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70 60 50 40 a0 20 10 0 100 300 506 700 @00 1100 1300 1500
®(oo, fo) fto{mm)
® @
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Y
to
fr—=g S
NI
o \ . S
N N —— c20/25
e <2830
5 \X\ ’\-"_ B e 3057
] C35/45
10 N\ E : CA050_ cy5i55
P CEO/B0 sy
C0/75_
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20 == C90/405
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100 i fro(mm)
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65b.9. dgBHMbol brMHIsEHo 30M>MdJO0 gJu3EIYSEIFO0LSL.
3™339Md0L 3m9B0E0I6EGHOL gsdmmzmol 3gomEo.

fem (t0)- 053306030l O™ Lsdwoem LodG3oig 3799035%Y;

t0-09B™MboL 51530 30MZ39WO PHEZOMMZOL POMU;

ho-306>013000 DMds — 24, /u, by Ac-396030 339000l BONMBO;

u-3390000L 396039G®0, MMIJE0E AoLITOMBS (58Y4s619gds) 5MHOL gob3Mmzbowro.
S,N s R-3999630UL 3amsbo.
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X960  dowosbo  ©gRMOT5305 F9EJds MO0 30d3MbgbEHOLIYD;  FoTOMBOL
©INRMOT5300 O IBMOTS305  3dIM(39MEo  39996GH0L  30ESGHSE00m.  FdMMdOL
©INRMOT5305 30005005 Bges, Bsbsd bmME0gwgds Hymol FoaEmoEos o89gscgdmen
09BH™bdo. 535Lmob Fobo doMOMIO Boflowro 3eobgds SEMGME Sbs3do BdgEH™bOL
56930l 390099. J0doMo xw9gbs Fgodegds S@ofgOHMl Mmam®mE dg@mbol Lod@EzoaEol
LHOSR0 bd300. gu 50bLBYds F9BLY3MIMJO00 sboYsBOS dgEMboL J39300, dobo
99009000 939 ¥9HMbMsb. Xx©gbol  dMWosbo EIBMMBoE0> &, FOBMOMZEGOS
3990093650650 :

Ecy = Eq F Ecq (3.8)
LSS Ecq ~00MMMOOL IRMOTS(300.
£cq~J00060 X960l IBMOTS3E0s.
LOOMEMM 25dMIOMBOL IBMOHT>300L LOWOY £y BAMWOS Kp g o-
BOOY £c4,0-9009S (36OOEO 3.2-36 (500905 LsFMsErm 8600369 Mds F9M105300L
3M9%303096&0L 30%).
gbMowo 3.2
09GH™boL 25MIOHMdOL bMI0bsE MO Mog30LvRswo Xabs  £.4%-d0

R9MOMO0M0 9b056Mmds %-3o
fek 20 40 60 80 90 100
/fek kyba
20/25 0.64 0.6 0.5 0.31 0.17 0
40/50 0.51 0.48 0.4 0.25 0.14 0
60/75 0.41 0.38 0.32 0.2 0.11 0
80/95 0.33 0.31 0.26 0.16 0.09 0
90/105 0.30 0.28 0.23 0.15 0.05 0

3990 3OHMdOL ¥ 9gbol IBMOHT300L 2963005Mgds WOMTO
ca(t) = Bt ts) * Ky * €cq 0 3.9)
Lo Kp-30983030963)0, 6H®Igwwog  ©sdm300q0mwos 3390006 Bmdsbg  hy,
d9L535dobo sbMoer 3.3- ol Jobgz00m.

Bt ty) = —8) (3.10)

(t—t5)+0.04 /hg
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LoQS3 t-09@™MbOL sL530 MY9dTo M3 g30L OMU.
ts-09GH™bob sBs30 MYJOTo A5TMIMMOOL X IboL WIHYgdolsl.
to-306MHMdomMO Dmdd =2% 39, LySE A -35603390L BIOOMBO;
a-
3900m3OHMdOL 39MH0dgGHMo.
£,q = —0.85 [(220 +110ay,,) * cxt(—adszj%)] +1076 + 1.55 [1 - (%)3]
bo@IE fem = 399830l Lodmoenm LodG3o3g 3.
feomo=10093; ags1 =4 N 3awsbol 39996EH0Lsmz0b.
ags2 = 0,12 N 3esbob 39996 0bosm3ob.
RH-356G:@0M00m0 ¢9b0sbmds %.
RHy-100% ¢39b60560mds

J03099M0 X960l EIRMEOTo305 JoboLLBEZMIdS 89090 BMOIMEGdOM:

£ (00) = 2.5(f — 10)1076 (3.12)
Lo (£) =1 — cxp(—0.2t°3) (3.13)

LSO t- O™, PWIVITOL oMEIbMDS.
3MbBLEOWJ300L  9MHOR0Z0  gosbaom0TgooLol 7 d9d35-IBRMEOTo305L”  FmMob
©59M 300909905 b5B3969005 Bob.3,2-Bg.

0,4 frf

65b.10. 3mBLEHMWI 30900l 3556250089d0LSL idgds@ o 0sbsBsMEOMdS
705035-gBMMI530sl”  deaob.
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b56dM 309 ©GHZ0MM30L5L b M I0YOMEGDS SPVOFIMYdS
399mbobgd00:

6. _  Kn—n?

fom1  1+(K+2)n (3.14)

N =&/e
BOQS3 Ec1- ©IBMOT305 50 IOHO IGZ0OMZ0LSL 3.1 3OO Ol Fglsdsdolo.
K=1.05E.,,, €|/ fem > (fom — d9bsdsdolbso 6. 3.1)
2530bobmgds (3.14) do000gdeos 099 0 < e, | < |e.1] Bndobsgrm®o
D03OHwo IBMEOHT300LSD.
339979000 5 LoLEBYIGOOL Q556450 gd0LSL Tgodergds o9mygbgdmeo oymls

6900L309MH0 EoTMI30YIOMEGOS dod39LS S WIBMMT305L FMOl, 09 oLobo
3oLbMd9gb 09BHMbOL J3939L.

K}-obs 3603369¢0mds (3.9)-0b dobggzom

gbMowo 3.3
ho Ky
100 1
200 0,85
300 0,75
> 500 0,7

3.4. Ls5bg¥MOdM [fobsmmds 3MTIZ5DY s 9F0035%Y
L5560 TM HobsMdOL Loy 33TZ0LSL F9BOLIBOZMYdS FMEOIMEO0):
fea = Ace * for /Ve (3.15)
LSS Ve~ 89BH™MbOL Lo0dgEMMBOL 3M9RO(3090G)O.
Ace —3M9B03096E30, OMIgEoE sdm30gdEos d93mddwmw dgEmbdo
bobgaMderog
36MHm3qLgdDY  9GMBLILMMZgW 9339d3HJODY, 1939 WIBHZ0OMZ0L dmEgdol
bobosmby, a.. = 1,0.
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L5560 TM F0bsMdOL LoWOY 45F0A30LsL 2oboLIBPIMYds BMEOTOm:
feed = ce feik0.05/Ve (3.16)
L5QSG3 V-B503gEMMBdOL 390309630 dYBH™bOLIMZ0U.

Ace-3M9B0309063¢0,  MHMIgwog  ©IM30IOwos  9930ddmer  d9¢™bAdo
bsba®dwog  36Mm3gLgdbY,  9GILLLMOMZg  9B9dBHYOBY,  dbY39 ©53M30YOIY0S
53H3060m30L dm9dol boliosmnby.

5)95603 dogmsBg 85565MH08gdoLsL, s9M30IdMEds F5835-00gBMM T30l Fmcols.
D90mm dmyz560¢0 ©IMI0IIMGds “do035-IBRMOTo305L” ImEmOL
393560 356355900, 30F900L, BoEIGOOL, S MOMIOOL 3MMYIEJOOLSL
3503900 3509650 gdol gom35¢olobgdom. gobog dsesBg 9engdgb@ol
39962500d900L5L Bo33560L0S 25dM30949bMm MROM FoMGH030 HIMI0WYINGds "dSdZd-
Q©IBRMOo305L” Mol (65b.3.3) (093w 900L IBRMOTs305 5363960000 WIO0MS).

bc = fed [1 -(1- g—c)"] OmEs 0 <e. <&y, (3.17)
Ec2
b =fea  OMED € < & < Ecup (3.18)
LoSE n-batolbols IsB3969d9w0s BOOE0 3.1-0l FgLsdsdobs.

£c2-IBMOT305 Mgl HaMGH0wdo 3.1-0L gbodsdolo dsdgzoLsb..
Ecu2- 03O0 EIBMEOHT5305 3BOOO 3.1-0b Fgbodsdolo.

Bl s wieimsor e ol o 5 5 i) R e

]
1
v
1
1
'

Ecu 2 gc

65b.11. 8933849000 dgEMbOL 3sGogErMHo Bob. 12. 76-£” 03spir 3030
©O053M505 LfM390bs oM.

3900905 30L5MAGOXM® "B-£” bgs 4505MFH03900 ©ITIMIO0WIIYIOOM,
3969, mOHIR[OR030 OsMmsTom bob.3.4. (33993530 doens s bsbIm 3y
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©IBRMO35:300 HoM3M©A96005 IEIO0MS®) IBMOTS300L LOOOL 3, Ecy3s
d9L535d0bo 3bMHoo 3.1-0b dobgz0m.

51939 99230005 25dm3094gbmo LHimE3mmbs g30memol dobggzom dsd3900l
39bsfiogds (bsb.3.3) 99338 Bmbsdo d934933m@ro Bmbol Lodsmerols s

393999390 39@™bobL 95399GHwO0 LB 3oL ILOAIBO 3MgBR0E06EH0, HMIgEog

3990m319gds BMOIMEO0):
A=08 6mngs fo < 50093. (3.19)
A=0,8—(fox —50)/400 oo 50<f 93 (3.20)
n = 1,0 Odm3s f < 5003. (3.21)
n=10—(fy —50)/200 Gcmgs50<f, 033. (3.22)

0] 99398990 Bmbol bLogsbg 0BMEYds 35306 7 - f4 9bS F9d30MgL 10%-
om.
0) L0IBH3I0(39 39300359 WMB30LLL:
3065093 M™bol 9e9g39gb3gdoLsmzol Lodmsm Lod@303g 3oF0d35%9 MbzoLol
59M-3000909905 B53w)oeM gOHIME 35F0035H9 s 3390l LoTsMgHy. dols
3990bOmM3gEo@ 890dgds 459Mm30949bmm godmbobryangds:

fome 1 = max {(1.6 = =) - fom' feem }  (3.23)

LoS3 h-909896¢3)0L dnEosbo Lodoweng
fetm — B33M9@M ©09MHIMo LOIBHI0E9 3oF0d35D9 3bM.3.1-0b Jobgz00m.

65b.13. dsd3900l dsMmgmbs g30vHs

05659390 MdS, Mmdgwog  (3.23)-dos dm3gdmero, 1939 29dMm0Yygbgds 45F0035%Y
LOdBHI0EOL FobolosMYOWS.
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3) 89¢™bol Fobommds 80s35¢gMIMer 3993335DY.

©IBRMOA5300L6  J9BOME30L  250™ 033w  EIBRMOT>305  ©5  dsd30L
05650350MBY;  0BOYds  LodBZ0E3g @O DBYIOWMWO  IRMOIs300L  LOWOY.
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LOdBHI0EOLS S IBMMTS30900L FobILOSMYOWGOO0):

fek.c = fer (1.000 + 5.06,/f ) Gmas 6, < 0,051 (3.24)
feree = fare (1125 + 2,56, /fer) ©035 baygsmbotsmgol > 0,05fck (3.25)
Ecoc = ecz(’;fﬁ)2 (3.26)
Ecuze = Ecuz +0.26,/ fek (3.27)

Lssg 62(6,) - 989d¢NG0 dndogo 837988530 303> BEZMHIo FymdsHgmdoLLl
bogz0l
mBsGols dobgezoom ULS;
Ec2~ QOO 2= 900905 (3OO0 3.1. dobgz0m.
bbgo  3oLoeoll  doMOMOEO  FobslinsmgdEgdo  4o9bgoM0Tgdsdo  Joowgds
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93396006900 MbsBIMOMds  ,,0-“—0l 6583969005 Bob.3.6-Bg. (83w9d0s30 dsd3S

309005 IWIOOMI).

Gas &H

6ob.14. ©s0m3000gdwegds 35d35-00g53MmMs305L " dmMol 9BwvYeo dgEMmbolismzol.
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3.5. bos®TdE MYy BMEVSEO
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Q5 GOHMLYdOL, 35000 ETBHIOOL O 390 3oBOL Lobgmdols dobgzom.
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