
mdinaris hidravlikuri elementebi, romelTa safuZvelze ganxorcielda 
wylis maqsimalur xarjebsa da doneebs Soris )(HfQ   damokidebulebis 
mrudebis ageba, mocemulia #15 cxrilSi.  

 
mdinare kuxiswylis hidravlikuri elementebi 

cxrili #15 
niSnulebi 

m.abs. 
kveTis 

elementebi 
kveTis 

farTobi 
ωMm2 

 

nakadis 
sigane 
Β m 

saSualo 
siRrme 

h m 

nakadis 
qanobi 

і 

saSualo 
siCqare 
Mν m/wm 

 

wylis 
xarji 

Q 
m3/wm 

ganivi #6 pk. 0+000.0 
116.35 kalapoti 4.02 10.0 0.40 0.0117 1.17 4.70 
117.00 kalapoti 11.2 12.0 0.93 0.0117 2.06 23.1 
117.50 kalapoti 17.7 14.0 1.26 0.0117 2.53 44.8 
118.00 kalapoti 25.1 15.5 1.62 0.0117 2.99 75.0 
118.50 kalapoti 33.4 17.5 1.91 0.0117 3.34 112 
119.00 kalapoti 42.8 20.0 2.14 0.0117 3.60 154 
119.00 Wala 2.04 24.0 0.08 0.0117 0.36 0.73 

   44.8 44.0    155 

ganivi #5 pk. 0+020.0 L=20 m. 
116.75 kalapoti 3.34 10.4 0.32 0.0225 1.40 4.68 
117.50 kalapoti 11.6 11.5 1.01 0.0169 2.62 30.4 
118.50 kalapoti 25.0 15.4 1.62 0.0155 3.44 86.0 
119.25 kalapoti 37.7 18.4 2.05 0.0152 3.99 150 

ganivi #3 pk. 0+044.0 L=24m. (xidis Sesasvleli) 
116.95 kalapoti 4.93 12.9 0.38 0.0083 0.95 4.68 
117.50 kalapoti 12.0 12.9 0.93 0.0088 1.79 21.5 
118.00 kalapoti 18.5 13.0 1.42 0.0088 2.37 43.8 
118.50 kalapoti 25.2 13.7 1.84 0.0090 2.85 71.8 
119.00 kalapoti 32.4 15.0 2.16 0.0097 3.30 107 
119.50 kalapoti 40.2 16.0 2.51 0.0103 3.76 151 

ganivi #1 pk. 0+060.0 L=16 m. 
117.05 kalapoti 6.19 22.0 0.28 0.0063 0.68 4.21 
118.00 kalapoti 29.3 26.6 1.10 0.0043 1.40 41.0 
119.00 kalapoti 56.8 28.5 1.99 0.0030 1.74 98.8 
119.00 Wala 7.60 12.0 0.63 0.0030 0.73 5.55 

   64.4 40.5    104 
119.50 kalapoti 71.4 30.0 2.38 0.00279 1.89 135 
119.50 Wala 24.3 55.0 0.44 0.00279 0.55 13.4 

   95.7 85.0    148 

 
kalapotis mosalodneli zogadi garecxvis 

siRrme 
 
mdinare Sua kuxis (kuxiswylis) kalapotis mosalodneli zogadi 

garecxvis maqsimaluri siRrme dadgenilia meTodiT, romelic mocemulia v. 
lapSenkovis monografiaSi ,,hidrokvanZebis biefebSi mdinareTa kalapotebis 
deformaciebis prognozireba" (leningradi, 1979 w). 

aRniSnuli meTodis Tanaxmad kalapotis zogadi garecxvis saSualo 
siRrme iangariSeba formuliT 

y

sash

p
sash dB

nQ
H



























3/21

1
3/13/2

%
.

10
 m 



sadac %pQ _ saangariSo uzrunvelyofis wylis maqsimaluri xarjia, Cven 

SemTxvevaSi md. kuxiswylis 1%-iani uzrunvelyofis maqsimaluri xarji tolia 
120 m3/wm-; 

      n _kalapotis simqisis koeficientia, rac tolia 0,050-is; 
       B _ kalapotis siganea, rac dadgenilia saproeqto ganivis (saxide 

gadasasvlelis Sesasavlelis) hidravlikuri elementebis cxrilidan da tolia 
16 metris; 

        sashd _kalapotis amgebi myari masalis saSualo diametria, romlis 

sidide ganisazRvreba ,,mTis mdinareebis aluviur kalapotebSi hidroteqnikuri 
nagebobebis proeqtirebisas mdgradi kalapotis saangariSo teqnikur 
miTiTebaSi" mocemuli formuliT, romelsac Semdegi saxe gaaCnia 

9,0

%10

% 1,01,1 









Q

Q
dd p

dansash  m 

     aq dand _kalapotis fskerze daleqili myari masalis saSualo 

diametria m-Si. misi sidide dadgenilia imave meTodur miTiTebaSi mocemuli 
Semdegi gamosaxulebiT 

                           

4,0

%109,0













g

Q
iKddan m 

aq K _ koeficientia, romelic iTvaliswinebs wylis xarjisa da masSi 
Sewonili myari masalis araerTgvarovnebas. misi sidide, damokidebuli wyalSi 
Setivtivebuli myari masalis raodenobaze (   gr/l), aiReba Sesabamisi 
cxrilidan da Cven SemTxvevaSi tolia 1,6-is;  

wyalSi Setivtivebuli myari masalis raodenoba (  gr/l) ganisazRvreba 
Semdegi formuliT  

       2,2

7,0

7000 i
d

H

dan









  gr/l 

sadac H _ nakadis saSualo siRrmea saangariSo kveTSi. misi sidide 
aRebulia saproeqto kveTis hidravlikuri elementebidan da Cven SemTxvevaSi 
tolia 2,30 m-is; 

    i_ orive formulaSi nakadis hidravlikuri qanobia saproeqto ubanze, 
rac Cven SemTxvevaSi tolia 0,0117-is;        

    %10Q _md. Sua kuxis 10%-iani uzrunvelyofis wlis maqsimaluri xarjia, 

rac tolia 50,0 m3/wm-is;  
     g _ simZimis Zalis aCqarebaa. 

mocemuli ricxviTi sidideebis SetaniT zemoT moyvanil formulebSi 

miiReba  =3,80 gr/l-s, dand = 0,09 m-s da sashd =0,21 m—s.  

     y _n. pavlovskis formulaSi Sezis koeficientis ganmsazRvreli 

xarisxis maCvenebelia. misi sidide iangariSeba gamosaxulebiT 

)1,0(75,013,05,2  nRny  

sadac R -hidravlikuri radiusia, rac mdinareebisTvis saSualo siRrmis 
tolia. Cven SemTxvevaSi, saproeqto kveTis hidravlikuri elementebis cxrilis 
mixedviT  hR 2,30 m-s; 

      n _ aqac kalapotis simqisis koeficientia, rac tolia 0,050-is; aqedan 
y 0,289-s; 



mocemuli ricxviTi sidideebis SeyvaniT zemoT moyvanil formulaSi 
miiReba kalapotis zogadi garecxvis saSualo siRrme 2,92 metris toli. 

kalapotis zogadi garecxvis maqsimaluri siRrme miiReba damoki- 
debulebiT 

                              maxH = 1,6 sH  

moyvanili gamosaxulebis Sesabamisad, md. Sua kuxis kalapotis zogadi 
garecxvis maqsimaluri siRrme sworxazovan ubanze toli iqneba 4,67≈4,70 m-is. 

rogorc cnobilia, saxide gadasasvleli md. Sua kuxze mowyobilia 
mdinaris mrudxazovan, moxveul ubanze, sadac igi qmnis marjvena muxls. imave 
meToduri miTiTebis Tanaxmad, kalapotis mosalodneli zogadi garecxvis 
siRrmis saangariSod mrudxazovan ubanze, Tavdapirvelad unda ganisazRvros 
mdinaris moxveulobis radiusi saproeqto ubanze qvemoT moyvanili formuliT 

4,0

%

5,0

3












g

Q

i
R p

 

moyvanil formulaSi, sadac aRniSvnebi igive mniSvnelobisaa, ricxviTi 
sidideebis SeyvaniT miiReba kalapotis moxveulobis saSualo radiusi 119 
metris toli. 

kalapotis zogadi garecxvis saSualo siRrme mrudxazovan ubanze 
iangariSeba gamosaxulebiT 

)1( KHH sm   

sadac sH _ kalapotis zogadi garecxvis saSualo siRrmea sworxazovan 

ubanze, rac Cven SemTxvevaSi tolia 2,92 metris; 

        K _koeficientia, romlis mniSvneloba ganisazRvreba specialuri 

cxrilidan kalapotis siganisa da moxveulobis radiusis fardobis 
Sesabamisad. kalapotis siganisa da moxveulobis radiusis fardoba tolia 

0,134-is, rasac Seesabameba K -s mniSvneloba 0,19. 

mocemuli ricxviTi mniSvnelobebis SetaniT zemoT moyvanil 
gamosaxulebaSi, miiReba kalapotis zogadi garecxvis saSualo siRrme 
mrudxazovan ubanze, rac tolia 3,47 metris. 

kalapotis garecxvis maqsimaluri siRrme mrudxazovan ubanze miiReba 
gamosaxulebiT 

mHH  max  

sadac   _ koeficientia, romlis mniSvneloba ganisazRvreba specialuri 
cxrilidan da damokidebulia moxveuli napiris daxraze. Cven SemTxvevaSi md. 
Sua kuxis mrudxazovan ubanze marjvena, vertikaluri napiris daxra tolia 0,5-
1,0-is, rasac Seesabameba  =2,0. 

dadgenili ricxviTi mniSvnelobebis SetaniT mocemul gamosaxulebaSi, 
miiReba kalapotis zogadi garecxvis maqsimaluri siRrme md. Sua kuxis 
(kuxiswylis) mrudxazovan ubanze, rac tolia 6,95 metris.      

mrudxazovan ubanze kalapotis zogadi garecxvis maqsimaluri siRrme, 
unda gadaizomos md. Sua kuxis 100 wliani ganmeorebadobis wylis maqsimaluri 
xarjis Sesabamisi donis niSnulidan qvemoT. 

 









saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi 

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, apartamenti #1, Tbilisi, saqarTvelo  gverdi -  24 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

danarTi 2: sainJinro-geologiuri angariSi 
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naxazebi: 

naxazi 1 WaburRilis ganlagebis gegma; 

naxazi 2 WaburRilis Wrilebi; 

naxazi 3 liTologiuri Wrili I-I�; 

naxazi 4 SPT - xelsawyos naxazi; 

 

danarTebi: 

danarTi 1 laboratoriuli kvlevis Sedegebis jamuri cxrili; 

danarTi 2 gruntis Semavseblis granulometriuli Semadgenloba; 

danarTi 3 deformaciis moduli; 

danarTi 4 Zvris maCveneblebi; 

danarTi 5 gruntebis qimiuri analizis Sedegebi; 

danarTi 6 gruntebis agresiuloba; 

danarTi 7 gruntis wylis qimiuri analizis Sedegebi; 

danarTi 8 gruntis wylis da garemos agresiuloba; 

danarTi 9 fotomasala.                                       
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1. Sesavali 

Sps ,,geoteqservisma� S.p.s. ,,biTi�-sTan 2014 wlis ianvarSi dadebuli 

xelSekrulebis Tanaxmad miiRo davaleba xonis raionSi, mdinare gubiswylis 

marjvena Senakadze md. kuxaze axali saxide gadasasvlelis 

proeqtirebisaTvis xidis burjebis qvabulebis liTologiuri Wrilebis 

dasadgenad da Sesabamisi sainJinro-geologiuri kvlevis CatarebisaTvis 

gaeburRa 2 - 20.0m-de siRrmis WaburRili. 

savele samuSaoebi mimdinareobda 2014 wlis 16-18 ianvars (inJ. geologi: 

z. isakaZe). 

laboratoriuli kvlevebi mimdinareobda 2014 wlis 20 ianvridan 27 

ianvramde (g. nacvliSvili, b. xatiaSvili, n. RaRaniZe, l. minaZe, q. 

TedliaSvili, i. kokolaSvili). 

kameraluri samuSaoebi mimdinareobda 21 ianvridan 27 ianvramde (s. 

RaRaniZe, g. tlaSaZe, g. nacvliSvili, z. RaRaniZe, m. yifSiZe). 

savele kvlevebisas gaburRulia 2 WaburRili WaburRili #BH-KU1 15.0m 

siRrmis, mdinaris marjvena napirze da Wab. #BH-KU2 - 16.0m siRrmis, mdinaris 

marcxena napirze. WaburRilebi gaburRulia damkveTis mier miTiTebuli 

koordinatebis Sesabamisad. WaburRilebSi Catarebulia standartuli 

penetraciis cdebi. 

WaburRilebidan aRebulia gruntis daSlili da dauSleli struqturis 

nimuSebi, aseve aRebulia wylis sinji, maTi Semdgomi laboratoriuli 

kvlevisaTvis. 

sainJinro-geologiuri pirobebis sirTulis kategoriis mixedviT 

Seswavlili ubani miekuTvneba II saSualo sirTulis kategorias, (  1,02,07-

87 danarti 10). 

 

Sesrulebuli samuSaoebis saxeobebi da moculoba mocemulia cxrilSi 1. 
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cxrili 1 

# samuSaos saxeoba 

g
an
z
. 

r
ao

d
. 

1 sainJinro-geologiuri rekognoscireba ubani 1 

2 2 WaburRilis burRva 20.0m siRrmemde m 31 

3 nimuSebis aReba cali 10 

4 standarTuli penetraciis cdebi cda 8 

5 gruntis Semavseblis granulometriuli analizi cda 4 

6 gruntebis tenianoba cda 10 

7 plastikurobis zRvrebi cda 10 

8 simkvrive cda 4 

9 mineraluri nawilis simkvrive cda 4 

10 drekadobis moduli cda 1 

11 Zvris maCveneblebi cda 1 

12 gruntebis qimiuri Sedgeniloba cda 2 

13 gruntis wylis qimiuri Sedgeniloba cda 1 

14 

savele da fonduri geologiuri, geofizikuri, 

meteorologiuri da sainJinro-geologiuri masalebis 

moZieba da damuSaveba  

ubani 1 

15 
masalebis kameraluri damuSaveba da sainJinro-

geologiuri angariSis Sedgena 
ang. 1 
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2.  klimaturi pirobebi 

sakvlevi ubnis klimaturi pirobebis Sefaseba eyrdnoba q. xonis 

meteosadgurebis (174) monacemebs (Sesaswavl obieqtTan yvelaze axlos 

mdebare meteosadguri). monacemebi miRebulia samSeneblo klimatologiis 

standartiT (pn 01.05-08).  

saqarTvelos samSeneblo klimaturi daraionebis rukis mixedviT raioni 

miekuTvneba III klimatur da III-b qveraions. ianvris saSualo temperature 

+20C-dan +60C-de icvleba, xolo ivlisis saSualo temperatura +220C-dan 

+280C-is farglebSia. 

haeris temperaturuli parametrebi mocemulia cxrilebSi. 

 

haeri temperatura - cxrili 2.1

Tveebi 

w
l
is

 
s
aS

u
al

o
 

I I I III 

IV 

V VI 

VII 

VIII 

IX 

X XI XII 

5.0 5.7 8.6 12.9 17.8 20.9 23.0 23.4 20.2 16.1 11.2 7.1 14.3 

 
 

haeri temperatura - cxrili 2.2 

ab
s
o
l
u
t
u
r
i 

mi
ni
mu

mi
 

ma
qs

im
u
mi
 

T
vi
s
 s

aS
. 
ma
qs

. 

ve
l
az

e 
c
iv
i 

x
u
T
d
R
iu

r
i 

s
aS

.

d
R
is

 s
aS

. 

pe
r
io

d
is

 s
aS

. 

saSualo 

temperature 13 

saaTze 

yv
el

az
e 

c
iv
i 

T
vi
s
 

yv
el

az
e 

c
x
el

i 
T
vi
s
 

-18 41 28.6 -3 -6 4.7 7.4 27.2 
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              haeris fardobiTi tenianoba - cxrili 2.3

Tveebi 

w
l
is

 
s
aS

u
al

o
 

I  I I I I I 

IV 

V VI 

VI I 

VI I I 

IX 

X XI XI I 

72 71 71 70 72 76 80 80 79 76 70 69 74 

 
 
 
 

฀ atmosferuli naleqebis raodenoba weliwadSi Seadgens  1793mm; 

฀ naleqebis dReRamuri maqsimumi  134mm; 

฀ Tovlis safaris wona  0.50kpa; 

฀ Tovlis safaris dReTa ricxvi  18; 

qaris wnevis normatiuli mniSvneloba w0 5 weliwadSi erTxel 0.60kpa; 

qaris wnevis normatiuli mniSvneloba w0 15 weliwadSi erTxel 0.85kpa; 

1  weliwadSi erTxel mosalodnelia qari, siCqariT 25 m/wm; 

5 weliwadSi erTxel mosalodnelia qari, siCqariT 31 m/wm; 

10 weliwadSi erTxel mosalodnelia qari, siCqariT 34 m/wm; 

15 weliwadSi erTxel mosalodnelia qari, siCqariT 36 m/wm; 

20 weliwadSi erTxel mosalodnelia qari, siCqariT 37 m/wm; 

 

        qaris maxasiaTeblebi - cxrili 2.4

qaris mimarTulebis ganmeoradoba (%) 

ianvari, ivlisi 

qaris saSualo 

udidesi da 

umciresi 

siCqare, m/wm 

C Ca a 

sa 

s sd 

d 

Cd 

i
a
n
v
a
r
i
 

i
v
l

i
s
i
 

1/2 12/3 51/12 9/3 2/4 10/40 13/33 2/3 4.9/0.9 2.9/0.7 
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qaris maxasiaTeblebi - cxrili 2.5

qaris mimarTulebis da Stilis ganmeoradoba 

(%) Stili 

C Ca a 

sa 

s sd 

d 

Cd 

S
t
i
l

i
 

1 8 35 8 2 23 21 2 41 

 

gruntebis sezonuri gayinvis normatiuli siRrme: 

Tixovani da Tixnari - 0 sm; 

wvrili da mtvrisebri qviSis qviSnari  0; 

msxvili da saS. simsxvilis xreSiseburi qviSis  0; 

msxvilnatexovanis  0. 
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3. geomorfologiuri pirobebi da geologiuri agebuleba 

 

administraciulad Seswavlili raioni mdebareobs kolxeTis dablobis 

Crdilo-aRmosavleTiT, xonis raionSi, raionuli centris xonis samxreT 

periferiaze, wyaltubo xonis saavtomobilo gzis me-13 kilometrze, mdinare 

kuxas gadakveTaze, egrisis qedis samxreT kalTebze. 

 

Seswavlili teritoria geomorfologiurad miekuTvneba amierkavkasiis 

mTaTaSueTSi kolxeTis dablobis CrdiloeTi nawilis borcvian reliefs. 

 

geologiuri agebulebis mixedviT ubani agebulia meoTxeuli asakis 

aluviur-deluviuri naleqebiT, romlebic warmodgenilia riynariT, 

lodnariT, xreSiT, qviSebiT, konglomeratebiT, TixebiT da TixnarebiT. 

 

teqtonikuri daraionebis sqemis mixedviT (e. gamyreliZe 2000w) ubani 

Sedis amierkavkasiis mTaTaSueTis zonaSi, okriba xreiTis qvezonaSi. 

 

saqarTvelos seismuri saSiSroebis rukis mixedviT, sakvlevi 

teritoria xoni #1460, ganlagebulia 8 balian seismur zonaSi (MSK64-

skala), seismurobis uganzomilebo koeficienti A=0.15. (samSeneblo normebi 

da wesebi - ,,seismomedegi mSenebloba� - pn 01.01-09). 
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4. qanebis sainJinro-geologiuri daxasiaTeba 

sakvlevi moednis sainJinro-geologiuri daxasiaTeba eyrdnoba 

samSeneblo moedanze gaburRuli 2 WaburRilis (naxazi 1) liTologiur 

aRweras (naxazi 2) da WaburRilebidan aRebuli gruntis nimuSebis 

laboratoriuli  kvlevebis monacemebs. 

mdinare kuxas WalaSi WaburRilebi gaiburRa mdinaris orive napirze 

Wab. #BH-KU1 siRrmiT 15m gaiburRa mdinaris marjvena napirze, xolo Wab. 

#BH-KU2 siRrmiT 16m - mdinaris marcxenba napirze.

rogorc WaburRilebis Wrilebidan Cans, zedapiridan 3.5-3.6m siRrmemde 

samSeneblo moedani agebulia deluviuri genezisis Znelplastikuri TixebiT, 

10-15%-de qviSis linzebiT da xreSis CanarTebiT. 3.5-3.6m siRrmidan daZiebul 

15.0-16.0m siRrmemde Wrili agebulia aluviuri genezisis kenWnarovani 

gruntiT (10mm-ze msxvili fraqcia 50%-ze meti), 10-30sm simZlavris qviSis da 

Tixnaris linzebiT da SuaSreebiT. 

1.3-1.5m siRrmidan gruntebi wyalgajerebulia. 

WaburRilebSi Catarebulia standartuli penetraciis cdebi (SPT), 

cdis Sedegebi mocemulia WaburRilebis Wrilebze (naxazi 2) da cxrilSi 4.1. 

xelsawyos naxazi misi parametrebis CvenebiT mocemulia naxazze 4. 

rogorc cxrilidan Cans samSeneblo moednis amgebi qanebisaTvis SPT-s B+C 

maCvenebeli (dartymaTa ricxvi) N tolia: TixebisaTvis N=14.5 elementi 

miekuTvneba Znelplastikuri konsistenciis Tixas. kenWovani gruntis 

SemTxvevaSi N=B+C 66.3-is tolia, kenWnarovani gruntebi miekuTvnebiana 

mkvrivi gruntebis jgufs. 

       cxrili 4.1 

Wab. 
# 

intervali, 
m 

sge # A B C B+C

1 1.0-1.45 1 4 6 7 13 

1 3.0-3.45 1 6 8 10 18 

2 1.6-2.05 1 4 5 7 12 

2 2.8-3.25 1 6 7 8 15 

saSualo     14.5 

1 4.4-4.85 2 27 24 23  

1 12.0-12.45 2 31 32 33 65 

2 4.2-4.65 2 16 22 26 48 

2 10.0-10.45 2 34 35 51 86 

saSualo     66.3 
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WaburRilebidan amoRebuli gruntis nimuSebi gamokvleulia 

laboratoriaSi, Seswavlilia gruntebis Semavseblis (2mm-ze naklebi 

fraqcia) granulometriuli analizi, fizikuri Tvisebebi, meqanikuri 

maCveneblebi Tixovani gruntebisaTvis, aseve gamokvleulia gruntebis da 

gruntis wylis qimiuri Semadgenloba. 

savele da laboratoriuli kvlevis analizidan gamomdinare 

samSeneblo moedanze gamoyofilia 2 sainJinro-geologiuri elementi. 

sge 1 Tixa moyavisfro-nacrisferi, Znelplastikuri, karbonatuli,  10-15%-de 

qviSis alinzebis da xreSis CanarTebiT 

sge 2 kenWnarovani grunti, Tixnaris SemavsebeliT, wyalgajerebuli, 10-30 sm 

sisqis qviSis da Tixnaris SuaSreebiT da linzebiT. 

laboratoriuli kvlevis Sedegebi mocemulia danarTSi 1. 

gamovlenili elementisaTvis Seswavlilia fizikuri maCveneblebi (sge 2 

gruntebisaTvis fizikuri maCveneblebi Seswavlilia kenWnaris 

SemavseblisaTvis), xolo Tixa TixnarebisaTvis Seswavlilia gruntebis 

deformaciis moduli da Zvris maCveneblebi Sinagani xaxunis kuTxe da 

SeWiduloba. kumSvadobis mixedviT Tixebi miekuTvnebian kumSvadi gruntebis 

jgufs (E0=13159kpa). sge 2 kenWnarovani gruntebisaTvis Seswavlilia maTi 

Semavseblis granulometriuli Semadgenloba, saidanac dasturdeba, rom 

Semavsebeli warmoadgens Tixnars. 

qimiuri analizebis Sedegebi mocemulia gruntebisaTvis danarTi 5, 

gruntis wylisaTvis danarTi 7. gruntebis agresiuloba mocemulia danarTSi 

6, gruntis wylis da garemos agresiuloba mocemulia danarTSi 8. 

qimiuri Semadgenlobis mixedviT, Tixa sge 1 da kenWovani gruntebi sge 

2 ar arian damarilianebuli da ar amJRavneben aranair agresiulobas 

betonebis mimarT (danarTi 6). 

Seswavlil ubanze gruntis wylebis gamosavlebi dafiqsirebulia orive 

WaburRilSi (naxazi 2) 2.8-3.1m siRrmeze. damyarebuli doneebi 1.3-1.5m siRrmeze 

(2014 wlis 16-17 ianvari. 

qimiuri Sedgenilobis mixedviT gruntis wylis damarilianebis tipi 

hidrokarbonatul-sulfatur kalciumian-magniumiania, wyali sustad 

damarilianebuli (mineralizacia 0.712gr/l), igi sustad agresiulia mxolod 

wyalbadionis maCvenebliT W4 markis betonebis mimarT. 
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garemos agresiuli zemoqmedebis xarisxi  metalis konstruqciebze maTi 

periodulad dasvelebis dros aris susti, xolo qanebis agresiuli 

zemoqmedebis xarisxi naxSirbadian foladze gruntis wylis donis dabla im 

qanebisaTvis romelTa filtraciis koeficienti >0.1m/dRe-Rame aris saSualo 

(danarTi 8). 

sakvlevi ubnis farglebSi saSiSi geologiuri movlenebidan da 

procesebi mosalodneli ar aris.  

Seswavlil ubanze, samSeneblo moednis liTologiuri agebulebis 

ukeTesad warmodgenis da aRqmisaTavis gaburRul WaburRilebze dayrdnobiT 

agebulia liTologiuri Wrili. Wrili I-I�. rogorc Wrilidan Cans (naxazi 3) 

samSeneblo moednis agebulebaSi ZiriTadad monawileoben, zedapiridan 0.3-0.4m 

simZlavris niadagis fenis qveS 3.1-3.3m simZlavris TixebiT gadafaruli kenWnarovani 

gruntebi.  
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5. daskvna 

1. savele da laboratoriuli kvlevis Sedegebze dayrdnobiT samSeneblo 

moedanze gamoyofilia 2 sainJinro-geologiuri elementi; 

sge 1 Tixa moyavisfro-nacrisferi, Znelplastikuri, karbonatuli,  10-

15%-de qviSis alinzebis da xreSis CanarTebiT 

sge 2 kenWnarovani grunti, Tixnaris SemavsebeliT, wyalgajerebuli, 10-

30 sm sisqis qviSis da Tixnaris SuaSreebiT da linzebiT. 

2. sakvlevi ubnis farglebSi saSiSi geologiuri movlenebi da procesebi 

ar aris mosalodneli; 

3. xidis burjebis dafuZneba saWiroa moxde fundirebisaTvis xelsayrel 

kenWnarovan sge 2 gruntebze; 

4. sge 1 Tixebi maTi susti meqanikuri maCveneblebis gamo uvargisia 

fundirebisaTvis; 

5. proeqtirebisaTvis saWiro yvela saangariSo maCvenebeli gamoyofili 

sainJinro geologiuri elementebisaTvis, miRebuli laboratoriuli 

kvlevis da saxelmwifo standartebis Sesabamisad mocemulia teqstis 

bolos cxrilSi 5.1; 

6. miwisqveSa wylebis damyarebuli done samSeneblo moednis farglebSi 

1.3-1.5 m-is tolia; 

7. gruntis wyali ar aris damarilianebuli, igi sustad agresiulia 

mxolod wyalbadionis maCvenebliT W4 markis betonebis mimarT; 

8. garemos agresiuli zemoqmedebis xarisxi  metalis konstruqciebze 

maTi periodulad dasvelebis dros aris susti, xolo qanebis 

agresiuli zemoqmedebis xarisxi naxSirbadian foladze gruntis wylis 

donis dabla im qanebisaTvis romelTa filtraciis koeficienti 

>0.1m/dRe-Rame aris saSualo; 

9. sainJinro-geologiuri pirobebis sirTulis mixedviT ubani miekuTvneba 

II  saSualo sirTulis kategorias ( 1.02.07-87, danarTi 10); 

10. sakvlevi teritoria xoni, ganlagebulia 8 balian seismur zonaSi, 

seismurobis uganzomilebo koeficienti A=0.15. 
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gruntebis saangariSo maCveneblebis cxrili 5.1 
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2,0 21 14,2 14,2 137,3 0,0349 15,1 80,1

4,0 21 12,8 12,8 142,5 0,0251 13,7 72,7

8,0 21 11,2 11,2 148,5 0,0181 12,1 64,2

30,0 21 10,1 10,1 152,6 0,0095 11,0 58,4

120,0 21 7,7 7,7 161,8 0,0049 8,6 45,6

480,0 21 5,0 5,0 172,2 0,0025 5,9 31,3

23.01.2014 1440,0 21 3,5 3,5 178,1 0,0015 4,4 23,3
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0.00 0,002 0,005 0,063 0,15 0,212 0,3 0,425 0,6 1,18 2 - - - - - - - - - - - - - - -

0,00 11,09 7,56 21,96 7,92 6,12 4,83 7,40 6,88 12,55 13,69 - - - - - - - - - - - - - - -

0,0 11,1 18,7 40,6 48,5 54,7 59,5 66,9 73,8 86,3 100,0 - - - - - - - - - - - - - - -
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 # 2.3

, 4.8-5.0

22.01.2014

400,0 

,  m

200 - - - -

125 - - - -

100 - - - -

80 - - - -

75 - - - -

63 - - - -

50 - - - -

37,5 - - - -

28 - - - -

20 - - - -

- - - -

- - - -

- - - -

- - - -

- - - -

14 - - - -

10 - - - -

6,3 - - - -

- - - -

- - - -

400,00 - - -

234,88 - - -

- - - -

5 - - - -

3,35 - - - -

2 - - - 100,0

1,18 45,5 45,5 11,4 88,6

76,4 76,4 19,1 69,5

23,4 23,4 5,9 63,7

16,2 16,2 4,1 59,6

18,3 18,3 4,6 55,0

20,9 20,9 5,2 49,8

24,2 24,2 6,0 43,7

9,9 9,9

234,9 -

165,1 165,1
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22.01.2014 0,5 21 17,5 17,5 124,8 0,0665 18,4 97,6

1,0 21 15,9 15,9 130,9 0,0482 16,8 89,1

2,0 21 14,5 14,5 136,2 0,0348 15,4 81,7

4,0 21 13,6 13,6 139,6 0,0249 14,5 76,9

8,0 21 12,1 12,1 145,2 0,0179 13,0 69,0

30,0 21 11,3 11,3 148,2 0,0094 12,2 64,7

120,0 21 8,6 8,6 158,4 0,0048 9,5 50,4

480,0 21 6,8 6,8 165,3 0,0025 7,7 40,9

23.01.2014 1440,0 21 4,3 4,3 175,0 0,0015 5,2 27,6
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0.00 0,002 0,005 0,063 0,15 0,212 0,3 0,425 0,6 1,18 2 - - - - - - - - - - - - - - -

0,00 15,15 7,13 21,47 6,04 5,23 4,58 4,05 5,86 19,11 11,38 - - - - - - - - - - - - - - -

0,0 15,1 22,3 43,7 49,8 55,0 59,6 63,7 69,5 88,6 100,0 - - - - - - - - - - - - - - -
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 # 2

 # 2.5

, 15.0-15.2

22.01.2014

400,0 

,  m

200 - - - -

125 - - - -

100 - - - -

80 - - - -

75 - - - -

63 - - - -

50 - - - -

37,5 - - - -

28 - - - -

20 - - - -

- - - -

- - - -

- - - -

- - - -

- - - -

14 - - - -

10 - - - -

6,3 - - - -

- - - -

- - - -

400,00 - - -

253,01 - - -

- - - -

5 - - - -

3,35 - - - -

2 - - - 100,0

1,18 37,7 37,7 9,4 90,6

96,3 96,3 24,1 66,5

32,8 32,8 8,2 58,3

27,2 27,2 6,8 51,5

16,3 16,3 4,1 47,4

12,5 12,5 3,1 44,3

21,5 21,5 5,4 38,9

8,8 8,8

253,0 -

147,0 147,0
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. 
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R h ' - R o ' = 

R d

D -ze  

 K%

22.01.2014 0,5 21 17,7 17,7 124,3 0,0664 18,6 98,7

1,0 21 16,9 16,9 127,3 0,0475 17,8 94,4

2,0 21 15,6 15,6 132,3 0,0342 16,5 87,5

4,0 21 12,3 12,3 144,6 0,0253 13,2 70,0

8,0 21 11,7 11,7 146,9 0,0180 12,6 66,9

30,0 21 10,5 10,5 151,4 0,0095 11,4 60,5

120,0 21 9,6 9,6 154,8 0,0048 10,5 55,7

480,0 21 5,6 5,6 170,1 0,0025 6,5 34,5

23.01.2014 1440,0 21 4,1 4,1 176,0 0,0015 5,0 26,5
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0.00 0,002 0,005 0,063 0,15 0,212 0,3 0,425 0,6 1,18 2 - - - - - - - - - - - - - - -

0,00 11,91 9,87 17,16 5,39 3,11 4,07 6,79 8,20 24,06 9,43 - - - - - - - - - - - - - - -

0,0 11,9 21,8 38,9 44,3 47,4 51,5 58,3 66,5 90,6 100,0 - - - - - - - - - - - - - - -

G  e  o  T  e  c  h  S  e  r  v  i  c  e 

granulometriuli Semadgenloba (grafiki)
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12,3 7,5 29,1 6,6 5,3 4,2 7,0 8,1 11,8 8,2

12,3 19,8 48,8 55,4 60,7 64,8 71,9 80,0 91,8 100,0
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1 1 1,3 4.0-4.2



>2.0 - 28,9
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0,0 0,000 0,000 0,000 0,926 1,41 - -

50,0 0,160 0,160 0,008 0,911 1,42 0,0003 2869

100,0 0,267 0,267 0,013 0,901 1,43 0,0002 4304

200,0 0,406 0,406 0,020 0,887 1,44 0,0001 6580 13159 4 1

300,0 0,519 0,519 0,026 0,876 1,45 0,0001 8105
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27,4 1,85 1,45 46,81 0,880 0,85 0,26

31,6 1,91 1,45 46,81 0,880 0,98 0,45

xreSi >2.0

qviSa 2.0-0.063

mtveri 0.063-0.002 1

Tixa <0.002 3

50,0 54,58

100,0 68,17

200,0 95,34

300,0 122,51
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RaRaniZe
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0,272 15,2

xatiaSvili
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CO 3
--

HCO 3
--

CL
- SO 4

--
Ca

++
Mg

++
Na

+
+K

+ CaCO 3 CO 2

1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17

% 0,051 - 0,037 0,000 0,014 0,006 0,002 0,009

- 0,60 0,00 0,29 0,30 0,20 0,39

% - 67,28 0,03 32,69 33,58 22,14 44,28

% 0,061 - 0,043 0,000 0,017 0,006 0,002 0,013

- 0,70 0,00 0,36 0,30 0,20 0,56

% - 66,00 0,03 33,97 28,24 18,61 53,15

0,61

2

kenWnarovani grunti, Tixnaris 
SemavsebeliT, wyalgajerebuli, 
10-30 sm sisqis qviSis da 
Tixnaris SuaSreebiT da 
linzebiT

1 0,70 0,31

4
.0

-4
.2

1,387,90

8,30

1

Tixa moyavisfro-nacrisferi, 
Znelplastikuri, karbonatuli,  
10-15%-de qviSis alinzebis da 
xreSis CanarTebiT

1

2
.8

-3
.0

G  e  o  T  e  c  h  S  e  r  v  i  c  e 
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 #

 
 

gruntis qimiuri Sedgenilobis laboratoriuli kvlevis Sedegebi

, %
  100   

pH
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W8

1 1

1

Tixa moyavisfro-
nacrisferi, 
Znelplastikuri, 
karbonatuli,  10-15%-de 
qviSis alinzebis da xreSis 
CanarTebiT

kenWnarovani grunti, 
Tixnaris SemavsebeliT, 
wyalgajerebuli, 10-30 sm 
sisqis qviSis da Tixnaris 
SuaSreebiT da linzebiT

 G  e  o  T  e  c  h  S  e  r  v  i  c  e 

  
 2.03.11-85 ( . 4)
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#

 #

 
 

, 

 
 

 

qanebis agresiulobis xarisxi
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mSrali 
naSTi CO 3

--
HCO 3

--
CL

-
SO 4

--
Ca

++
Mg

++
Na

+
+K

+

1 2 3 4 5 6 7 8 9 10 11 12

mg-l 711,90 - 341,60 21,30 294,60 160,30 38,90 26,00 7,30

mg-eqv 5,60 0,60 6,13 8,00 3,20 1,13

% mg-eqv 45,40 4,87 49,73 64,86 25,94 9,20

1 2

#
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# PH

anionebi kaTionebi

Semcveloba 1 litrSi
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r
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s
iR

r
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m

agresiuli naxSirmJavas 
Semcveloba, mg/l

garemos agresiuli zemoqmedebis xarisxi metalis konstruqciebze

ganlagebul qanebSi 

K f <0.1 m/dR.R

betonis marka wyalSeRwevadobis mixedviT

amoniumis marilebis 
Semcveloba, mg/l

maRali tutianobis 
Semcveloba, mg/l

agresiulobis maCveneblebi

wylis agresiulobis xarisxi nagebobebisadmi

ganlagebul qanebSi 

K f >0.1 m/dR.R

magnezialuri marilebis 
Semcveloba, mg/l

G  e  o  T  e  c  h  S  e  r  v  i  c  e 

sulfatebi betonebisaTvis

portlandcementi 

(

widaportnaldcementi

sulfatmedego cementi

1 2 3,20

bikarbonatuli sixiste, 
mg_eqv/l

wyalbadionis maCvenebeli 

saSualo

qanebis agresiuli zemoqmedebis xarisxi 
naxSirbadian foladze, gruntis wylis donis 
dabla im qanebisaTvis romelTa filtraciis 

koeficienti >0.1m/dRe-Ramer
ig
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fotomasala 

 

  

Photo 1. BH #1 

 

Photo 2. BH #1 

 

  

Photo 3. BH #1 

0.0-10.0 

Photo 4. BH #1 

10.0-15.0 
 

  

Photo 5. BH #2 

 

Photo 6. BH #2 

 



  

Photo 1. BH #2 

0.0-10.0 

Photo 2. BH #2 

10.0-16.0 
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maTematikuri modeli  
 

maTematikuri modeli agebulia komerciulad xelmisawvdom specializebul 
programul modulSi, romelic mxardaWerilia statikuri analizis sasruli 
elementebis meTodiT.  
ganapira burjis modeli agebulia filovani elementebiT; yvela sxva 
danarCeni mzidi konstruqcia ki saangariSo sqemaSi koWovani elementebiTaa 
warmodgenili.  
statikuri analizis amocanaa, dadgenili iqnas: 

 reaqciis saangariSo Zalvebi malis naSenis sayrdenebze da ximinjebis 
Tavebze. 

 saangariSo Zalvebi mzidi konstruqciuli elementebis kveTebSi  
 
elementebis numeracia mocemulia modelis qvemoT warmodgenil 
ilustraciaSi. 
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saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	4	
 

statikuri analizis Sejamebuli Sedegebi  
 
saangariSo reaqciis Zalvebi simtkicisa da deformaciebis zRvruli 
mdgomareobebis mixedviT ximinjis Tavebze:  
 

2 308  27  290  3  862  89 

Elem  Load  Part  Axial (kN) 
Shear‐y 
(kN) 

Shear‐z 
(kN) 

Torsion 
(kN*m) 

Moment‐
y (kN*m) 

Moment‐
z (kN*m) 

1  RC ENV_STR(all)  I[27]  1 329  27  280  3  818  89 

2  RC ENV_STR(all)  I[28]  1 756  17  282  2  829  52 

3  RC ENV_STR(all)  I[29]  1 762  15  282  1  828  44 

4  RC ENV_STR(all)  I[30]  1 756  17  282  2  829  52 

5  RC ENV_STR(all)  I[31]  1 329 27 280 3 818  89 

6  RC ENV_STR(all)  I[44]  1 693  22  289  2  854  70 

7  RC ENV_STR(all)  I[45]  2 188  19  290  2  862  58 

8  RC ENV_STR(all)  I[46]  2 308  15  289  1  858  46 

9  RC ENV_STR(all)  I[47]  2 179  19  290  2  862  58 

10  RC ENV_STR(all)  I[48]  1 682  22  289  2  854  70 

11  RC ENV_STR(all)  I[59]  1 674  22  282  2  834  69 

12  RC ENV_STR(all)  I[60]  2 114  19  283  2  842  58 

13  RC ENV_STR(all)  I[61]  2 229 15 282 1 837  46 

14  RC ENV_STR(all)  I[62]  2 106  19  283  2  842  58 

15  RC ENV_STR(all)  I[63]  1 674  22  282  2  834  69 

16  RC ENV_STR(all)  I[76]  1 377  27  273  3  799  88 

17  RC ENV_STR(all)  I[77]  1 779  17  275  2  808  51 

18  RC ENV_STR(all)  I[78]  1 806  15  275  1  807  44 

19  RC ENV_STR(all)  I[79]  1 779  17  275  2  808  51 

20  RC ENV_STR(all)  I[80]  1 377  27  273  3  799  88 

 
 
 

1 670  11  188  2  559  39 

Elem  Load  Part  Axial (kN) 
Shear‐y 
(kN) 

Shear‐z 
(kN) 

Torsion 
(kN*m) 

Moment‐
y (kN*m) 

Moment‐
z (kN*m) 

1  RC ENV_SER(all)  I[27]  908  11  180  1  526  39 

2  RC ENV_SER(all)  I[28]  1 240  3  181  1  531  10 

3  RC ENV_SER(all)  I[29]  1 264  1  180  0  530  5 
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4  RC ENV_SER(all)  I[30]  1 236 3 181 1 531  10 

5  RC ENV_SER(all)  I[31]  904  11  180  1  526  39 

6  RC ENV_SER(all)  I[44]  1 219  7  187  1  553  26 

7  RC ENV_SER(all)  I[45]  1 580  5  188  1  559  16 

8  RC ENV_SER(all)  I[46]  1 670  2  187  0  555  5 

9  RC ENV_SER(all)  I[47]  1 574  5  188  1  559  16 

10  RC ENV_SER(all)  I[48]  1 211  7  187  1  553  26 

11  RC ENV_SER(all)  I[59]  1 180  7  176  1  523  25 

12  RC ENV_SER(all)  I[60]  1 526 4 177 1 528  16 

13  RC ENV_SER(all)  I[61]  1 611  2  176  0  525  5 

14  RC ENV_SER(all)  I[62]  1 520  4  177  1  528  16 

15  RC ENV_SER(all)  I[63]  1 172  7  176  1  523  25 

16  RC ENV_SER(all)  I[76]  981  11  170  2  497  39 

17  RC ENV_SER(all)  I[77]  1 308  3  170  1  502  9 

18  RC ENV_SER(all)  I[78]  1 322  1  170  0  500  5 

19  RC ENV_SER(all)  I[79]  1 304  3  170  1  502  9 

20  RC ENV_SER(all)  I[80]  976 11 170 2 497  39 
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kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	6	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

burjebis brtyeli elementebis  saangariSo Zalvebi  
(rostverki, kedeli,frTebi, saregulacio kedlebi) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

21 RC ENV_STR(all) 22 35.63 213.38 58.45 14.62 86.56 16.34

21 RC ENV_STR(all) 23 46.73 66.43 54.77 166.68 25.43 49.35

21 RC ENV_STR(all) 27 16.89 157.23 315.64 124.19 91.91 61.5

22 RC ENV_STR(all) 23 26.26 171.84 309.42 87.05 269.7 64.23

22 RC ENV_STR(all) 24 26.26 171.84 309.42 87.05 269.7 64.23

22 RC ENV_STR(all) 29 52.52 4.66 402.86 22.59 590.52 0.46

23 RC ENV_STR(all) 24 46.73 66.43 54.77 166.68 25.43 49.35

23 RC ENV_STR(all) 25 35.63 213.38 58.45 14.62 86.56 16.34

23 RC ENV_STR(all) 31 16.89 157.23 315.64 124.19 91.91 61.5

24 RC ENV_STR(all) 23 15.63 41.76 218.12 270.85 83.97 96.27

24 RC ENV_STR(all) 29 13.21 142.22 79.46 78.34 47.22 32.38

24 RC ENV_STR(all) 28 20.05 105.49 518.82 81.06 390.23 114.92

25 RC ENV_STR(all) 29 11.03 143.63 79.46 78.34 49.1 32.38

25 RC ENV_STR(all) 24 15.55 42.35 218.12 270.85 89.06 96.27

25 RC ENV_STR(all) 30 17.96 108.2 518.82 79.95 390.23 114.92

26 RC ENV_STR(all) 32 10.36 2.26 26.15 3.17 20.46 4.87

26 RC ENV_STR(all) 21 13.99 29.78 144.16 25.77 125.69 49.43

26 RC ENV_STR(all) 22 24.34 27.77 161.52 57.73 84.82 53.84

27 RC ENV_STR(all) 43 10.36 2.26 26.15 3.17 20.46 4.87

27 RC ENV_STR(all) 25 24.34 27.77 161.52 55.18 84.82 53.84

27 RC ENV_STR(all) 26 13.99 29.78 144.16 25.77 125.69 49.43

28 RC ENV_STR(all) 22 53.33 89.35 225.11 179.36 57.3 24.25

28 RC ENV_STR(all) 27 69.3 129.46 251.25 270.34 277.6 29.38

28 RC ENV_STR(all) 32 16.36 40.12 71.74 42.25 43.25 47.37

29 RC ENV_STR(all) 23 156.45 81.39 52.63 494.61 228.89 112.56

29 RC ENV_STR(all) 33 10.37 178.49 220.06 229.25 181.22 183.48

29 RC ENV_STR(all) 27 148.36 244.39 572.61 94.58 122.37 78.37

30 RC ENV_STR(all) 33 60.47 153.08 156.97 130.14 108 123.61

30 RC ENV_STR(all) 23 7.38 342.84 74.74 119.79 92.74 202.2

30 RC ENV_STR(all) 28 58.68 495.92 351.05 43.64 90.48 78.59

31 RC ENV_STR(all) 42 64.74 150.29 156.97 130.14 108 123.61

31 RC ENV_STR(all) 30 74.67 486 351.05 43.64 90.48 78.59

31 RC ENV_STR(all) 24 17.64 335.72 74.74 119.79 92.74 202.2

32 RC ENV_STR(all) 42 10.37 178.49 220.06 229.25 181.22 183.48

32 RC ENV_STR(all) 24 156.45 81.39 52.63 494.61 228.89 112.56

32 RC ENV_STR(all) 31 148.36 244.39 572.61 94.58 122.37 78.37

33 RC ENV_STR(all) 43 16.87 39.78 71.74 42.99 43.25 47.37

33 RC ENV_STR(all) 31 71.19 128.15 251.25 270.34 289.23 29.38

33 RC ENV_STR(all) 25 54.63 88.37 225.11 176.13 61.84 24.25

34 RC ENV_STR(all) 29 149.9 447.83 510.07 69.58 229.99 0

34 RC ENV_STR(all) 37 46.14 338.52 304.56 59.73 197.25 0

34 RC ENV_STR(all) 36 157.28 394.28 282.66 69.71 310.34 0

34 RC ENV_STR(all) 28 56.96 393.19 456.09 51.86 160.97 0

35 RC ENV_STR(all) 39 154.89 394.28 282.66 69.71 310.34 0

35 RC ENV_STR(all) 38 46.14 338.52 304.56 51.95 197.25 0

35 RC ENV_STR(all) 29 141.1 454.41 510.07 54.73 240.52 0

35 RC ENV_STR(all) 30 56.96 393.19 456.09 51.86 160.97 0



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

36 RC ENV_STR(all) 27 63.16 20.71 246.13 129.33 346.73 24.19

36 RC ENV_STR(all) 33 26.88 139.62 52.5 295.47 127.76 51.57

36 RC ENV_STR(all) 32 42.78 126.56 358.52 73.86 278.02 31.2

37 RC ENV_STR(all) 28 33.53 21.39 95.52 17.4 74.41 5.72

37 RC ENV_STR(all) 34 6.5 213.48 223.45 78.79 95.14 79.2

37 RC ENV_STR(all) 33 35.98 233.06 91.22 203.02 21.98 73.61

38 RC ENV_STR(all) 35 23.59 274.4 134.52 21.85 67.89 100.72

38 RC ENV_STR(all) 34 62.57 284.88 59.57 46.54 131.93 90.26

38 RC ENV_STR(all) 28 75.27 12.1 188.65 26.82 68.32 11.73

39 RC ENV_STR(all) 28 64.92 21.08 145.44 78.47 129.75 22.49

39 RC ENV_STR(all) 36 6.48 267.13 34.62 220.97 74.7 74.22

39 RC ENV_STR(all) 35 66.16 248.45 205.78 171.96 248.65 54.01

40 RC ENV_STR(all) 38 37.6 225.53 102.37 21.13 95.57 61.34

40 RC ENV_STR(all) 37 37.6 225.53 102.37 21.13 95.57 61.34

40 RC ENV_STR(all) 29 66.18 3.57 195.57 0.87 61.26 2.44

41 RC ENV_STR(all) 39 4.04 267.13 34.62 218.75 77.29 74.22

41 RC ENV_STR(all) 30 63.11 22.42 145.44 78.25 136.77 22.49

41 RC ENV_STR(all) 40 62.88 248.45 205.78 169.97 248.65 54.01

42 RC ENV_STR(all) 41 62.57 284.88 59.57 46.54 131.93 90.26

42 RC ENV_STR(all) 40 23.59 274.4 134.52 21.85 67.89 100.72

42 RC ENV_STR(all) 30 75.27 12.1 188.65 26.82 68.32 11.73

43 RC ENV_STR(all) 42 38.13 233.06 91.22 203.02 21.98 73.61

43 RC ENV_STR(all) 41 6.77 213.48 223.45 78.79 95.14 79.2

43 RC ENV_STR(all) 30 33.61 21.39 95.52 17.4 74.41 5.72

44 RC ENV_STR(all) 31 57.95 25.38 246.13 115.46 359.49 24.19

44 RC ENV_STR(all) 43 43.23 126.56 358.52 75.97 278.02 31.2

44 RC ENV_STR(all) 42 26.88 139.62 52.5 295.47 127.76 51.57

45 RC ENV_STR(all) 21 13.99 29.78 144.16 25.77 125.69 49.43

45 RC ENV_STR(all) 32 5.14 79.39 304.52 84.91 84.57 13.53

45 RC ENV_STR(all) 49 18.65 49.62 226.63 56.61 220.46 44.21

46 RC ENV_STR(all) 26 13.99 29.78 144.16 25.77 125.69 49.43

46 RC ENV_STR(all) 53 18.35 49.62 226.63 56.61 220.46 44.21

46 RC ENV_STR(all) 43 4.79 79.39 304.52 84.05 84.57 13.53

47 RC ENV_STR(all) 32 97.86 67.8 535.24 101.96 236.36 51.97

47 RC ENV_STR(all) 33 34.78 17.89 114.58 111.09 124.47 30.9

47 RC ENV_STR(all) 44 131.64 52.9 720.77 175.17 434.74 21.28

48 RC ENV_STR(all) 34 28.92 138.43 247.49 25.73 143.79 23.81

48 RC ENV_STR(all) 45 27.46 13.86 207.33 61.51 70.04 3.16

48 RC ENV_STR(all) 33 2.85 127.52 64.65 17.55 18.76 22.24

49 RC ENV_STR(all) 35 52.04 100.45 122.61 22.42 120.79 33.95

49 RC ENV_STR(all) 45 104.7 5.52 382.11 6.33 160.16 3.85

49 RC ENV_STR(all) 34 53.29 105.06 223.44 18.9 131.38 37.27

50 RC ENV_STR(all) 37 111.98 38.72 450.7 34.43 251.5 11.93

50 RC ENV_STR(all) 46 63.79 21.79 357.86 122.88 115.14 20.89

50 RC ENV_STR(all) 36 52.06 59.17 129.91 80.88 35.03 32.27

51 RC ENV_STR(all) 38 36.42 139.26 185.07 9.4 152.59 38.72

51 RC ENV_STR(all) 46 71.71 1.95 407.21 2.7 134.32 0.18

51 RC ENV_STR(all) 37 36.42 139.26 185.07 9.4 152.59 38.72

52 RC ENV_STR(all) 46 62.73 22.5 357.86 122.88 116.42 20.89

52 RC ENV_STR(all) 38 109.47 40.75 450.7 29.35 251.5 11.93



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

52 RC ENV_STR(all) 39 49.06 60.41 129.91 80.01 36.54 32.27

53 RC ENV_STR(all) 47 104.97 5 382.11 11.5 155.57 3.85

53 RC ENV_STR(all) 40 54.45 100.45 122.61 27.56 120.79 33.95

53 RC ENV_STR(all) 41 55.62 105.06 223.44 21.16 131.38 37.27

54 RC ENV_STR(all) 47 27.1 14.51 207.33 61.51 71.01 3.16

54 RC ENV_STR(all) 41 27.46 138.96 247.49 20.76 143.79 23.81

54 RC ENV_STR(all) 42 1.58 127.52 64.65 15.07 20.73 22.24

55 RC ENV_STR(all) 43 95.58 68.49 535.24 101.96 236.36 51.97

55 RC ENV_STR(all) 48 127.35 55.31 720.77 173.87 434.74 21.28

55 RC ENV_STR(all) 42 34.5 18.01 114.58 111.09 124.47 30.9

56 RC ENV_STR(all) 36 94.61 107.7 566.01 232.75 319.02 0

56 RC ENV_STR(all) 46 52.92 103.05 445.71 306.36 268.14 0

56 RC ENV_STR(all) 45 96.45 89.12 743.23 301.72 359.8 0

56 RC ENV_STR(all) 35 54.73 122.21 474.26 215.11 277.05 0

57 RC ENV_STR(all) 47 96.45 90.78 743.23 298.05 368.17 0

57 RC ENV_STR(all) 46 52.92 103.05 445.71 306.36 268.14 0

57 RC ENV_STR(all) 39 94.61 110.75 566.01 232.75 319.02 0

57 RC ENV_STR(all) 40 54.73 122.21 474.26 209.96 277.05 0

58 RC ENV_STR(all) 49 27.67 101.46 273.23 181.24 109.04 40.96

58 RC ENV_STR(all) 32 52.12 45.21 411.59 61.35 180.11 19.61

58 RC ENV_STR(all) 44 79.38 146.28 714.51 119.32 182.7 22.48

59 RC ENV_STR(all) 53 32.94 99.26 273.23 181.24 109.04 40.96

59 RC ENV_STR(all) 48 90.07 141.51 714.51 120.15 177.05 22.48

59 RC ENV_STR(all) 43 57.13 42.24 411.59 61.35 180.11 19.61

60 RC ENV_STR(all) 33 166.31 69.27 668.38 255.73 326.96 0

60 RC ENV_STR(all) 45 74.86 157.32 626.59 249.76 310.7 0

60 RC ENV_STR(all) 49 14.51 100.09 20.05 108.5 110.93 0

60 RC ENV_STR(all) 44 92.78 182.05 237.87 49.48 242.06 0

61 RC ENV_STR(all) 53 13.84 100.36 20.05 108.41 110.93 0

61 RC ENV_STR(all) 47 74.86 157.32 626.59 249.76 310.7 0

61 RC ENV_STR(all) 42 166.31 69.27 668.38 255.73 326.96 0

61 RC ENV_STR(all) 48 92.06 183.09 237.87 49.48 242.06 0

62 RC ENV_STR(all) 46 3.81 49.25 82.02 18.87 23.54 0

62 RC ENV_STR(all) 51 0.04 59.41 5 10.32 2.37 0

62 RC ENV_STR(all) 50 2.29 42.27 8.41 20.72 19.64 0

62 RC ENV_STR(all) 45 3.53 66.4 78.71 8.84 24.05 0

63 RC ENV_STR(all) 47 3.53 66.4 78.71 8.84 24.05 0

63 RC ENV_STR(all) 52 2.29 42.27 8.41 20.72 19.64 0

63 RC ENV_STR(all) 51 0.04 59.41 5 10.32 2.37 0

63 RC ENV_STR(all) 46 3.81 49.25 82.02 18.87 23.54 0

64 RC ENV_STR(all) 45 4.59 13.46 61.07 36.6 36.25 4.13

64 RC ENV_STR(all) 50 2.29 42.27 8.41 20.72 19.64 0

64 RC ENV_STR(all) 49 2.3 46.88 47.51 22.27 3.62 4.13

65 RC ENV_STR(all) 53 2.3 46.88 47.51 22.27 3.62 4.13

65 RC ENV_STR(all) 52 2.29 42.27 8.41 20.72 19.64 0

65 RC ENV_STR(all) 47 4.59 13.46 61.07 36.6 36.25 4.13

66 RC ENV_STR(all) 60 5.17 15.44 61.97 35.68 36.44 3.59

66 RC ENV_STR(all) 55 2.52 37.5 8.3 20.1 19.36 0

66 RC ENV_STR(all) 54 2.64 44.09 47.33 21.9 3.61 3.59

67 RC ENV_STR(all) 58 2.64 44.09 47.33 21.9 3.61 3.59



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

67 RC ENV_STR(all) 57 2.52 37.5 8.3 20.1 19.36 0

67 RC ENV_STR(all) 62 5.17 15.44 61.97 35.68 36.44 3.59

68 RC ENV_STR(all) 61 3.57 45.09 81.68 18.59 23.19 0

68 RC ENV_STR(all) 56 0.04 53.19 5 9.98 2.37 0

68 RC ENV_STR(all) 55 2.52 37.5 8.3 20.1 19.36 0

68 RC ENV_STR(all) 60 3.29 61.45 77.73 8.15 23.96 0

69 RC ENV_STR(all) 62 3.29 61.45 77.73 8.15 23.96 0

69 RC ENV_STR(all) 57 2.52 37.5 8.3 20.1 19.36 0

69 RC ENV_STR(all) 56 0.04 53.19 5 9.98 2.37 0

69 RC ENV_STR(all) 61 3.57 45.09 81.68 18.59 23.19 0

70 RC ENV_STR(all) 65 160.05 63.62 663.51 251.76 326.69 0

70 RC ENV_STR(all) 60 73.74 147.23 621.6 246.02 304.4 0

70 RC ENV_STR(all) 54 13.96 93.37 18.05 105.96 110.78 0

70 RC ENV_STR(all) 59 88.19 174.91 239.73 49.88 236.9 0

71 RC ENV_STR(all) 58 13.29 93.64 18.05 105.87 110.78 0

71 RC ENV_STR(all) 62 73.74 147.23 621.6 246.02 304.4 0

71 RC ENV_STR(all) 74 160.05 63.62 663.51 251.76 326.69 0

71 RC ENV_STR(all) 63 87.47 174.91 239.73 49.88 236.9 0

72 RC ENV_STR(all) 54 27.16 96.81 273.18 180.55 109.31 39.13

72 RC ENV_STR(all) 64 52.98 41.93 411.06 61.29 180.02 18.16

72 RC ENV_STR(all) 59 79.86 138.36 713.93 118.32 178.67 22.46

73 RC ENV_STR(all) 58 32.44 96.36 273.18 180.55 109.31 39.13

73 RC ENV_STR(all) 63 90.55 136.32 713.93 119.15 173.01 22.46

73 RC ENV_STR(all) 75 58.11 39.96 411.06 61.29 180.02 18.16

74 RC ENV_STR(all) 68 86.91 106.08 562.68 230.71 320.49 0

74 RC ENV_STR(all) 61 49.17 98.78 442.82 304.36 262.49 0

74 RC ENV_STR(all) 60 88.21 86.29 740 297.2 349.76 0

74 RC ENV_STR(all) 67 50.44 118.58 470.08 212.48 276.66 0

75 RC ENV_STR(all) 62 88.21 87.96 740 296.71 359.61 0

75 RC ENV_STR(all) 61 49.17 98.78 442.82 304.36 262.49 0

75 RC ENV_STR(all) 71 86.91 109.12 562.68 230.71 320.49 0

75 RC ENV_STR(all) 72 50.44 118.58 470.08 210.08 276.66 0

76 RC ENV_STR(all) 64 96.74 63.45 528.3 100.49 236.98 50.15

76 RC ENV_STR(all) 65 32.98 17.34 113.37 110.39 126.02 29.24

76 RC ENV_STR(all) 59 128.7 49.09 720.52 173.35 424.39 21.13

77 RC ENV_STR(all) 66 30.75 136.66 241.26 25.81 144.65 23.72

77 RC ENV_STR(all) 60 28.93 14.37 206.36 61.89 67.96 3.61

77 RC ENV_STR(all) 65 3.21 125.36 61.67 16.61 18.15 21.89

78 RC ENV_STR(all) 67 52.58 97.97 120.95 22.74 121.25 33.53

78 RC ENV_STR(all) 60 105.21 5.87 380.77 6.62 156.86 3.53

78 RC ENV_STR(all) 66 53.26 102.65 222.74 17.83 130.83 36.68

79 RC ENV_STR(all) 69 111.38 35.32 447.27 33.49 252.54 12.88

79 RC ENV_STR(all) 61 63.84 20.98 355.82 122.78 111.51 20.59

79 RC ENV_STR(all) 68 51.41 56.29 128.52 78.58 33.51 32.93

80 RC ENV_STR(all) 70 36.1 135.99 184.24 9.08 152.37 37.91

80 RC ENV_STR(all) 61 71.07 1.95 405.55 2.7 131.28 0.18

80 RC ENV_STR(all) 69 36.1 135.99 184.24 9.08 152.37 37.91

81 RC ENV_STR(all) 61 62.79 21.72 355.82 122.78 112.8 20.59

81 RC ENV_STR(all) 70 108.56 37.04 447.27 28.41 252.54 12.88

81 RC ENV_STR(all) 71 48.29 56.29 128.52 77.71 35.02 32.93



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

82 RC ENV_STR(all) 62 105.48 5.36 380.77 11.38 153.18 3.53

82 RC ENV_STR(all) 72 54.99 97.97 120.95 27.88 121.25 33.53

82 RC ENV_STR(all) 73 55.59 102.65 222.74 20.47 130.83 36.68

83 RC ENV_STR(all) 62 28.57 15.01 206.36 61.89 68.93 3.61

83 RC ENV_STR(all) 73 29.29 136.66 241.26 20.98 144.65 23.72

83 RC ENV_STR(all) 74 1.94 125.36 61.67 14.31 20.12 21.89

84 RC ENV_STR(all) 75 94.31 64.13 528.3 100.49 236.98 50.15

84 RC ENV_STR(all) 63 124.41 51.51 720.52 172.12 424.39 21.13

84 RC ENV_STR(all) 74 32.69 17.46 113.37 110.39 126.02 29.24

85 RC ENV_STR(all) 81 14.33 29.36 143.97 26.72 126.3 49.45

85 RC ENV_STR(all) 64 5.18 78.28 306.21 83.85 80.82 16.47

85 RC ENV_STR(all) 54 19.03 48.91 228.51 57.4 221.5 41.7

86 RC ENV_STR(all) 86 14.33 29.36 143.97 26.72 126.3 49.45

86 RC ENV_STR(all) 58 18.73 48.91 228.51 57.4 221.5 41.7

86 RC ENV_STR(all) 75 4.83 78.28 306.21 82.99 80.82 16.47

87 RC ENV_STR(all) 76 62.12 18.64 248.86 128.3 332.28 26.27

87 RC ENV_STR(all) 65 24.54 136.63 54.58 291.98 126.53 52.3

87 RC ENV_STR(all) 64 44.08 125.66 350.35 73.76 278.48 30.04

88 RC ENV_STR(all) 77 33.91 21.56 97.1 17.04 71.14 5.63

88 RC ENV_STR(all) 66 6.13 207.54 218.08 74.18 94.64 76.74

88 RC ENV_STR(all) 65 36.33 227.29 88.07 198.61 23.28 71.24

89 RC ENV_STR(all) 67 25.38 271.34 129.6 23.35 68.75 99.57

89 RC ENV_STR(all) 66 61.08 281.34 60.12 42.56 134.14 89.52

89 RC ENV_STR(all) 77 75.56 11.19 191.25 27.79 63.12 10.91

90 RC ENV_STR(all) 77 64.57 21.7 147.91 81.37 123.87 21.27

90 RC ENV_STR(all) 68 8.3 264.32 35.49 215.2 72.03 73.44

90 RC ENV_STR(all) 67 64 245.2 199.85 167.42 250.81 54.49

91 RC ENV_STR(all) 70 36.94 222.88 98.4 22.89 97.06 61.85

91 RC ENV_STR(all) 69 36.94 222.88 98.4 22.89 97.06 61.85

91 RC ENV_STR(all) 78 64.85 3.57 199.72 0.87 53.16 2.44

92 RC ENV_STR(all) 71 5.81 264.32 35.49 214.67 74.62 73.44

92 RC ENV_STR(all) 79 62.77 23.32 147.91 80.33 130.9 21.27

92 RC ENV_STR(all) 72 61.85 245.2 199.85 167.42 250.81 54.49

93 RC ENV_STR(all) 73 61.08 281.34 60.12 42.56 134.14 89.52

93 RC ENV_STR(all) 72 25.38 271.34 129.6 23.35 68.75 99.57

93 RC ENV_STR(all) 79 75.56 11.19 191.25 27.79 63.12 10.91

94 RC ENV_STR(all) 74 38.35 227.29 88.07 198.61 23.28 71.24

94 RC ENV_STR(all) 73 6.4 207.54 218.08 74.18 94.64 76.74

94 RC ENV_STR(all) 79 33.99 21.56 97.1 17.04 71.14 5.63

95 RC ENV_STR(all) 80 56.9 22.66 248.86 114.62 345.04 26.27

95 RC ENV_STR(all) 75 44.53 125.66 350.35 75.87 278.48 30.04

95 RC ENV_STR(all) 74 24.54 136.63 54.58 291.98 126.53 52.3

96 RC ENV_STR(all) 78 146.41 454 517.76 61.09 211.43 0

96 RC ENV_STR(all) 69 40.78 335.9 294.05 54.03 200.51 0

96 RC ENV_STR(all) 68 155.5 392.69 272.63 65.73 314.06 0

96 RC ENV_STR(all) 77 53.3 396.16 458.88 43.49 147.54 0

97 RC ENV_STR(all) 71 153.1 393.74 272.63 65.73 314.06 0

97 RC ENV_STR(all) 70 40.78 335.9 294.05 46.25 200.51 0

97 RC ENV_STR(all) 78 137.61 460.58 517.76 46.24 221.96 0

97 RC ENV_STR(all) 79 53.3 396.16 458.88 43.49 147.54 0



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

98 RC ENV_STR(all) 82 54.53 90.86 220.29 178.07 48.7 25.6

98 RC ENV_STR(all) 76 70.75 131.69 274.81 272.9 272.4 28.54

98 RC ENV_STR(all) 64 16.61 40.83 86.88 41.46 45.48 47.88

99 RC ENV_STR(all) 83 150.24 86.09 57.37 496.1 229.66 112.08

99 RC ENV_STR(all) 65 9.17 174.84 217.6 230.34 182 179.42

99 RC ENV_STR(all) 76 143.5 245.45 572.26 100.09 117.15 74.99

100 RC ENV_STR(all) 65 61.76 155.46 156.36 131.82 106.98 125.79

100 RC ENV_STR(all) 83 7.65 347.93 65.85 117.72 94.15 204.79

100 RC ENV_STR(all) 77 59.7 503.38 356.03 33.5 92.7 79

101 RC ENV_STR(all) 74 66.03 151.06 156.36 131.82 106.98 125.79

101 RC ENV_STR(all) 79 75.69 489.75 356.03 33.5 92.7 79

101 RC ENV_STR(all) 84 17.9 340.56 65.85 117.72 94.15 204.79

102 RC ENV_STR(all) 74 9.17 174.84 217.6 230.34 182 179.42

102 RC ENV_STR(all) 84 150.24 86.09 57.37 496.1 229.66 112.08

102 RC ENV_STR(all) 80 143.5 245.45 572.26 100.09 117.15 74.99

103 RC ENV_STR(all) 75 17.13 40.5 86.88 42.21 45.48 47.88

103 RC ENV_STR(all) 80 72.64 130.38 274.81 271.95 283.75 28.54

103 RC ENV_STR(all) 85 55.83 89.89 220.29 174.84 53.24 25.6

104 RC ENV_STR(all) 64 10.7 2.31 24.86 3.59 20.67 4.98

104 RC ENV_STR(all) 81 14.33 29.36 143.97 26.72 126.3 49.45

104 RC ENV_STR(all) 82 25.03 27.32 161.96 57.3 86.24 54.2

105 RC ENV_STR(all) 75 10.7 2.31 24.86 3.59 20.67 4.98

105 RC ENV_STR(all) 85 25.03 27.32 161.96 54.25 86.24 54.2

105 RC ENV_STR(all) 86 14.33 29.36 143.97 26.72 126.3 49.45

106 RC ENV_STR(all) 83 18.86 41.74 223.71 275.29 79.08 98.17

106 RC ENV_STR(all) 78 11.9 145.31 76.97 80.29 46.29 28.86

106 RC ENV_STR(all) 77 24.46 107.07 528.27 84.5 393.36 113.83

107 RC ENV_STR(all) 78 9.72 146.72 76.97 80.29 48.16 28.86

107 RC ENV_STR(all) 84 18.78 42.33 223.71 275.29 84.22 98.17

107 RC ENV_STR(all) 79 22.37 111.3 528.27 83.39 393.36 113.83

108 RC ENV_STR(all) 82 36.6 211.23 62.91 14.04 83.18 17.15

108 RC ENV_STR(all) 83 45.29 68.42 55.86 165.9 26.96 48.25

108 RC ENV_STR(all) 76 14.48 153.09 322.17 123.39 98.07 61.2

109 RC ENV_STR(all) 83 27.11 175.59 308.17 85.53 277.19 67.02

109 RC ENV_STR(all) 84 27.11 175.59 308.17 85.53 277.19 67.02

109 RC ENV_STR(all) 78 54.23 4.66 402.02 22.59 604.84 0.46

110 RC ENV_STR(all) 84 45.29 68.42 55.86 165.9 26.96 48.25

110 RC ENV_STR(all) 85 36.6 211.23 62.91 14.04 83.18 17.15

110 RC ENV_STR(all) 80 14.48 153.09 322.17 123.39 98.07 61.2

111 RC ENV_STR(all) 32 36.45 119.55 284.95 27.59 0 40.42

111 RC ENV_STR(all) 103 76.92 92.77 100.67 0 0 81.52

111 RC ENV_STR(all) 99 14.5 31.93 59.43 0.32 0 10.59

111 RC ENV_STR(all) 22 31.78 180.88 98.07 62.04 0 13.42

112 RC ENV_STR(all) 25 31.78 180.88 98.07 62.04 0 13.42

112 RC ENV_STR(all) 102 14.5 31.93 59.43 0.32 0 10.59

112 RC ENV_STR(all) 104 76.92 92.77 100.67 0 0 81.52

112 RC ENV_STR(all) 43 36.45 119.55 284.95 27.59 0 40.42

113 RC ENV_STR(all) 64 36.81 119.6 282.57 27.47 0 40.53

113 RC ENV_STR(all) 105 78.18 92.87 97.23 0 0 81.85

113 RC ENV_STR(all) 107 14.5 31.96 59.04 0.32 0 10.59



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

113 RC ENV_STR(all) 82 32.7 180.76 97.21 61.86 0 13.42

114 RC ENV_STR(all) 85 32.7 180.76 97.21 61.86 0 13.42

114 RC ENV_STR(all) 110 14.5 31.96 59.04 0.32 0 10.59

114 RC ENV_STR(all) 106 78.18 92.87 97.23 0 0 81.85

114 RC ENV_STR(all) 75 36.81 119.6 282.57 27.47 0 40.53

115 RC ENV_STR(all) 115 218.88 204.53 221.41 10.75 0 229.78

115 RC ENV_STR(all) 100 69.48 56.03 138.22 25.12 0 27.76

115 RC ENV_STR(all) 23 176.65 259.91 222.71 108.29 0 23.09

115 RC ENV_STR(all) 33 111.08 181.07 308.45 50.69 0 113.94

116 RC ENV_STR(all) 24 176.65 259.91 222.71 108.32 0 22.97

116 RC ENV_STR(all) 101 70 56.03 137.81 25.13 0 27.72

116 RC ENV_STR(all) 124 218.88 204.53 221.41 11.03 0 229.72

116 RC ENV_STR(all) 42 112.16 181.07 307.89 50.81 0 113.89

117 RC ENV_STR(all) 33 109.76 122.19 84.21 0 10.15 21.3

117 RC ENV_STR(all) 115 10.47 258.68 397.54 0 6.55 43.88

117 RC ENV_STR(all) 103 76.92 92.77 100.67 0 0 81.52

117 RC ENV_STR(all) 32 153.72 228.9 555.3 0 10.85 41.5

118 RC ENV_STR(all) 43 153.72 228.9 555.3 0 10.85 41.5

118 RC ENV_STR(all) 104 76.92 92.77 100.67 0 0 81.52

118 RC ENV_STR(all) 124 10.47 258.68 397.54 0 6.55 43.88

118 RC ENV_STR(all) 42 109.76 122.19 84.21 0 10.15 21.3

119 RC ENV_STR(all) 65 108.99 120.21 80.11 0 9.85 22.97

119 RC ENV_STR(all) 125 11.71 249.79 387.76 0 7.08 47.31

119 RC ENV_STR(all) 105 78.18 92.87 97.23 0 0 81.85

119 RC ENV_STR(all) 64 154.46 222.13 544.5 0 10.63 41.7

120 RC ENV_STR(all) 75 154.46 222.13 544.5 0 10.63 41.7

120 RC ENV_STR(all) 106 78.18 92.87 97.23 0 0 81.85

120 RC ENV_STR(all) 134 11.71 249.79 387.76 0 7.08 47.31

120 RC ENV_STR(all) 74 108.99 120.21 80.11 0 9.85 22.97

121 RC ENV_STR(all) 125 203.82 204.28 205.23 10.05 0 226.77

121 RC ENV_STR(all) 108 64.24 56.37 131.7 25.64 0 27.73

121 RC ENV_STR(all) 83 163.53 261.77 199.61 109.37 0 23.37

121 RC ENV_STR(all) 65 103.89 179.81 294.99 51.06 0 112.51

122 RC ENV_STR(all) 84 163.53 261.77 199.61 109.4 0 23.25

122 RC ENV_STR(all) 109 64.76 56.37 131.29 25.64 0 27.69

122 RC ENV_STR(all) 134 203.82 204.28 205.23 10.32 0 226.72

122 RC ENV_STR(all) 74 104.98 179.81 294.44 51.19 0 112.46

123 RC ENV_STR(all) 34 30.11 115.72 61.4 0 19.98 90.03

123 RC ENV_STR(all) 116 152.41 114.27 173.4 0 6.52 148.67

123 RC ENV_STR(all) 115 194.72 66.61 111.51 0 7.23 261.17

123 RC ENV_STR(all) 33 84.29 99.46 211.72 0 23.09 135.21

124 RC ENV_STR(all) 35 92.4 116.02 90.16 0 53.94 24.37

124 RC ENV_STR(all) 117 140.66 105.37 160.85 0 8.23 34.16

124 RC ENV_STR(all) 116 195.88 64.74 20.62 0 19.31 145.03

124 RC ENV_STR(all) 34 110.15 98.59 236.12 0 41.25 93.73

125 RC ENV_STR(all) 36 109.42 170.85 84.24 0 70.68 34.09

125 RC ENV_STR(all) 118 94.44 113.24 149.53 0 6.38 72.48

125 RC ENV_STR(all) 117 140.54 76.69 56.17 0 25.67 28.47

125 RC ENV_STR(all) 35 101.23 141.73 230.3 0 57.33 33.27

126 RC ENV_STR(all) 37 116.12 100.31 157.76 0 81.76 19.65



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

126 RC ENV_STR(all) 119 38.31 106.11 91 0 1.5 104.58

126 RC ENV_STR(all) 118 78.1 106.09 79.28 0 19.06 77.02

126 RC ENV_STR(all) 36 90.54 104.3 149.68 0 75.29 16.09

127 RC ENV_STR(all) 38 101.91 121.55 167.31 0 81.41 28.84

127 RC ENV_STR(all) 120 29.33 100.62 99.51 0 9.28 106.57

127 RC ENV_STR(all) 119 29.33 100.62 99.51 0 9.28 106.57

127 RC ENV_STR(all) 37 101.91 121.55 167.31 0 81.41 28.84

128 RC ENV_STR(all) 39 90.54 104.3 149.68 0 75.29 16.09

128 RC ENV_STR(all) 121 78.1 106.09 79.28 0 19.06 77.02

128 RC ENV_STR(all) 120 38.31 106.11 91 0 1.5 104.58

128 RC ENV_STR(all) 38 116.12 100.31 157.76 0 81.76 19.65

129 RC ENV_STR(all) 40 101.23 141.73 230.3 0 57.33 33.27

129 RC ENV_STR(all) 122 140.54 76.69 56.17 0 25.67 28.47

129 RC ENV_STR(all) 121 94.44 113.24 149.53 0 6.38 72.48

129 RC ENV_STR(all) 39 109.42 170.85 84.24 0 70.68 34.09

130 RC ENV_STR(all) 41 110.15 98.59 236.12 0 41.25 93.73

130 RC ENV_STR(all) 123 195.88 64.74 20.62 0 19.31 145.03

130 RC ENV_STR(all) 122 140.66 105.37 160.85 0 8.23 34.16

130 RC ENV_STR(all) 40 92.4 116.03 90.16 0 53.94 24.37

131 RC ENV_STR(all) 42 84.29 99.46 211.72 0 23.09 135.21

131 RC ENV_STR(all) 124 194.72 66.61 111.51 0 7.23 261.17

131 RC ENV_STR(all) 123 152.41 114.27 173.4 0 6.52 148.67

131 RC ENV_STR(all) 41 30.11 115.72 61.4 0 19.98 90.03

132 RC ENV_STR(all) 66 28.67 117.25 64.91 0 18.64 90.11

132 RC ENV_STR(all) 126 138.15 109.45 174.05 0 5.06 148.16

132 RC ENV_STR(all) 125 179.82 62.56 115.43 0 7.97 254.59

132 RC ENV_STR(all) 65 84.32 100.77 209.44 0 22 130.29

133 RC ENV_STR(all) 67 86.87 116.25 89.6 0 49.12 26.36

133 RC ENV_STR(all) 127 129.65 100.28 158.99 0 7.07 39.23

133 RC ENV_STR(all) 126 185.25 60.85 19.57 0 17.21 145.18

133 RC ENV_STR(all) 66 112.05 99.58 232.83 0 37.92 91.6

134 RC ENV_STR(all) 68 103.41 170.82 85.36 0 63.95 31.84

134 RC ENV_STR(all) 128 86.97 108.22 148.41 0 5.76 64.98

134 RC ENV_STR(all) 127 134.42 72.57 53.88 0 23.66 34.07

134 RC ENV_STR(all) 67 102.63 142.72 228.92 0 51.86 33.51

135 RC ENV_STR(all) 69 111.89 98.7 158.77 0 73.98 17.35

135 RC ENV_STR(all) 129 34.06 101.21 91.26 0 1.46 96.13

135 RC ENV_STR(all) 128 75.83 101.66 80.29 0 17.63 69.21

135 RC ENV_STR(all) 68 89.54 103.22 149.95 0 68.15 16.94

136 RC ENV_STR(all) 70 99.19 120.94 167.93 0 73.49 27.14

136 RC ENV_STR(all) 130 30.42 95.85 100.14 0 8.54 98.02

136 RC ENV_STR(all) 129 30.42 95.85 100.14 0 8.54 98.02

136 RC ENV_STR(all) 69 99.19 120.94 167.93 0 73.49 27.14

137 RC ENV_STR(all) 71 89.54 103.22 149.95 0 68.15 16.94

137 RC ENV_STR(all) 131 75.83 101.66 80.29 0 17.63 69.21

137 RC ENV_STR(all) 130 34.06 101.21 91.26 0 1.46 96.13

137 RC ENV_STR(all) 70 111.89 98.7 158.77 0 73.98 17.35

138 RC ENV_STR(all) 72 102.63 142.72 228.92 0 51.86 33.51

138 RC ENV_STR(all) 132 134.42 72.57 53.88 0 23.66 34.07

138 RC ENV_STR(all) 131 86.97 108.22 148.41 0 5.76 64.98



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

138 RC ENV_STR(all) 71 103.41 170.82 85.36 0 63.95 31.84

139 RC ENV_STR(all) 73 112.05 99.58 232.83 0 37.92 91.6

139 RC ENV_STR(all) 133 185.25 60.85 19.57 0 17.21 145.18

139 RC ENV_STR(all) 132 129.65 100.28 158.99 0 7.07 39.23

139 RC ENV_STR(all) 72 86.87 116.26 89.6 0 49.12 26.36

140 RC ENV_STR(all) 74 84.32 100.77 209.44 0 22 130.29

140 RC ENV_STR(all) 134 179.82 62.56 115.43 0 7.97 254.59

140 RC ENV_STR(all) 133 138.15 109.45 174.05 0 5.06 148.16

140 RC ENV_STR(all) 73 28.67 117.25 64.91 0 18.64 90.11

141 RC ENV_STR(all) 99 14.5 31.93 59.43 0.38 0 10.54

141 RC ENV_STR(all) 95 0 0 0 0 0 0

141 RC ENV_STR(all) 87 0 0 0 0 0 0

141 RC ENV_STR(all) 22 14.5 82.91 38.34 47.76 0 59.34

142 RC ENV_STR(all) 100 27.57 80.53 69.24 32.61 0 45.69

142 RC ENV_STR(all) 96 26.38 16.71 13.95 27.4 0 2.6

142 RC ENV_STR(all) 88 0 0 0 0 0 0

142 RC ENV_STR(all) 23 35.42 142.48 82.47 98.03 0 128.73

143 RC ENV_STR(all) 24 23.76 142.48 82.47 96.22 0 129.96

143 RC ENV_STR(all) 89 0 0 0 0 0 0

143 RC ENV_STR(all) 97 24 16.71 14.65 27.19 0 2.9

143 RC ENV_STR(all) 101 19.14 80.53 77.83 32.02 0 46.35

144 RC ENV_STR(all) 25 14.5 82.91 38.34 47.73 0 59.38

144 RC ENV_STR(all) 90 0 0 0 0 0 0

144 RC ENV_STR(all) 98 0 0 0 0 0 0

144 RC ENV_STR(all) 102 14.5 31.93 59.43 0.32 0 10.59

145 RC ENV_STR(all) 107 14.5 31.96 59.04 0.38 0 10.55

145 RC ENV_STR(all) 111 0 0 0 0 0 0

145 RC ENV_STR(all) 91 0 0 0 0 0 0

145 RC ENV_STR(all) 82 14.5 82.89 38.57 47.66 0 59.34

146 RC ENV_STR(all) 108 25.08 80.56 61.18 32.91 0 45.67

146 RC ENV_STR(all) 112 24.56 17.02 14.47 27.57 0 2.63

146 RC ENV_STR(all) 92 0 0 0 0 0 0

146 RC ENV_STR(all) 83 36 142.75 83.81 98.75 0 129.34

147 RC ENV_STR(all) 84 23.89 142.75 83.81 97.23 0 130.57

147 RC ENV_STR(all) 93 0 0 0 0 0 0

147 RC ENV_STR(all) 113 22.18 17.02 16.09 27.37 0 2.93

147 RC ENV_STR(all) 109 16.66 80.56 72.5 32.4 0 46.34

148 RC ENV_STR(all) 85 14.5 82.89 38.57 47.63 0 59.38

148 RC ENV_STR(all) 94 0 0 0 0 0 0

148 RC ENV_STR(all) 114 0 0 0 0 0 0

148 RC ENV_STR(all) 110 14.5 31.96 59.04 0.32 0 10.59

149 RC ENV_STR(all) 201 28.33 40.68 18.17 4.77 0 2.24

149 RC ENV_STR(all) 199 0 0 0 0 0 0

149 RC ENV_STR(all) 96 26.38 16.71 13.95 27.4 0 2.6

149 RC ENV_STR(all) 100 1.94 34.64 23.26 28.78 0 9.95

150 RC ENV_STR(all) 97 26.38 16.71 13.95 27.4 0 2.6

150 RC ENV_STR(all) 200 0 0 0 0 0 0

150 RC ENV_STR(all) 202 28.33 40.68 18.17 4.77 0 2.24

150 RC ENV_STR(all) 101 1.94 34.64 23.26 28.78 0 9.95

151 RC ENV_STR(all) 203 26.28 40.86 17.42 4.85 0 2.6



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

151 RC ENV_STR(all) 205 0 0 0 0 0 0

151 RC ENV_STR(all) 112 24.56 17.02 14.47 27.57 0 2.63

151 RC ENV_STR(all) 108 1.71 35.13 23.06 28.95 0 10.2

152 RC ENV_STR(all) 113 24.56 17.02 14.47 27.57 0 2.63

152 RC ENV_STR(all) 206 0 0 0 0 0 0

152 RC ENV_STR(all) 204 26.28 40.86 17.42 4.85 0 2.6

152 RC ENV_STR(all) 109 1.71 35.13 23.06 28.95 0 10.2

153 RC ENV_STR(all) 207 50.43 63.92 39.02 0 0 70.37

153 RC ENV_STR(all) 201 28.33 40.68 18.17 4.71 0 2.26

153 RC ENV_STR(all) 100 51.3 10.16 44.35 28.89 0 9.45

153 RC ENV_STR(all) 115 28.25 13.94 90.95 11.03 0 103.08

154 RC ENV_STR(all) 101 51.34 10.16 44.35 28.93 0 9.34

154 RC ENV_STR(all) 202 28.33 40.68 18.17 4.77 0 2.24

154 RC ENV_STR(all) 216 50.43 63.92 39.02 0 0 70.37

154 RC ENV_STR(all) 124 28.36 13.94 90.95 11.03 0 103.08

155 RC ENV_STR(all) 217 47.7 65.13 38.59 0 0 69.1

155 RC ENV_STR(all) 203 26.28 40.86 17.42 4.79 0 2.61

155 RC ENV_STR(all) 108 48.79 10.95 44.14 29.55 0 9.22

155 RC ENV_STR(all) 125 26.41 12.11 90.4 10.32 0 101.87

156 RC ENV_STR(all) 109 48.82 10.95 44.14 29.59 0 9.11

156 RC ENV_STR(all) 204 26.28 40.86 17.42 4.85 0 2.6

156 RC ENV_STR(all) 226 47.7 65.13 38.59 0 0 69.1

156 RC ENV_STR(all) 134 26.52 12.11 90.4 10.32 0 101.87

239 RC ENV_STR(all) 116 52.24 37.74 41.74 0 2.97 12.41

239 RC ENV_STR(all) 208 46.2 24.49 39.78 0 0.77 20.02

239 RC ENV_STR(all) 207 50.43 63.92 39.02 0 0 70.37

239 RC ENV_STR(all) 115 57.57 24.79 58.9 0 0.78 42.5

240 RC ENV_STR(all) 117 3.93 21.22 25.56 0 11.03 7.84

240 RC ENV_STR(all) 209 27.1 34.73 6.24 0 2 3.79

240 RC ENV_STR(all) 208 46.2 24.49 39.78 0 0.77 20.02

240 RC ENV_STR(all) 116 3.2 32.18 16.56 0 9.99 16.34

241 RC ENV_STR(all) 118 9.17 31.11 15.44 0 7.78 10.65

241 RC ENV_STR(all) 210 14.84 35.24 3.94 0 0.94 9.29

241 RC ENV_STR(all) 209 27.1 34.73 6.24 0 2 3.79

241 RC ENV_STR(all) 117 6.39 31.63 10.46 0 6.45 2.18

242 RC ENV_STR(all) 119 6.83 27.66 6.2 0 5.83 11.15

242 RC ENV_STR(all) 211 4.67 45.91 6.57 0 0.35 11.07

242 RC ENV_STR(all) 210 14.84 35.24 3.94 0 0.94 9.29

242 RC ENV_STR(all) 118 1.96 38.32 25.37 0 4.91 6.12

243 RC ENV_STR(all) 120 4.4 33.16 8.08 0 4.82 9.17

243 RC ENV_STR(all) 212 4.67 45.91 6.57 0 0.35 11.07

243 RC ENV_STR(all) 211 4.67 45.91 6.57 0 0.35 11.07

243 RC ENV_STR(all) 119 4.4 33.16 8.08 0 4.82 9.17

244 RC ENV_STR(all) 121 1.96 38.32 25.37 0 4.91 6.12

244 RC ENV_STR(all) 213 14.84 35.24 3.94 0 0.94 9.29

244 RC ENV_STR(all) 212 4.67 45.91 6.57 0 0.35 11.07

244 RC ENV_STR(all) 120 6.83 27.66 6.2 0 5.83 11.15

245 RC ENV_STR(all) 122 6.39 31.63 10.46 0 6.45 2.18

245 RC ENV_STR(all) 214 27.1 34.73 6.24 0 2 3.79

245 RC ENV_STR(all) 213 14.84 35.24 3.94 0 0.94 9.29



Elem Load Node FX (kN) FY (kN) FZ (kN) MX (kN*m)MY (kN*m)MZ (kN*m)

245 RC ENV_STR(all) 121 9.17 31.11 15.44 0 7.78 10.65

246 RC ENV_STR(all) 123 3.2 32.18 16.56 0 9.99 16.34

246 RC ENV_STR(all) 215 46.2 24.49 39.78 0 0.77 20.02

246 RC ENV_STR(all) 214 27.1 34.73 6.24 0 2 3.79

246 RC ENV_STR(all) 122 3.93 21.22 25.56 0 11.03 7.84

247 RC ENV_STR(all) 124 57.57 24.79 58.9 0 0.78 42.5

247 RC ENV_STR(all) 216 50.43 63.92 39.02 0 0 70.37

247 RC ENV_STR(all) 215 46.2 24.49 39.78 0 0.77 20.02

247 RC ENV_STR(all) 123 52.24 37.74 41.74 0 2.97 12.41

248 RC ENV_STR(all) 126 51.28 39.32 42.1 0 2.62 12.8

248 RC ENV_STR(all) 218 44 25.51 39.06 0 0.9 19.94

248 RC ENV_STR(all) 217 47.7 65.13 38.59 0 0 69.1

248 RC ENV_STR(all) 125 56.82 23.77 58.06 0 0.99 41.42

249 RC ENV_STR(all) 127 4.35 22.67 25.25 0 10.51 7.03

249 RC ENV_STR(all) 219 25.56 33.37 5.66 0 1.91 3.22

249 RC ENV_STR(all) 218 44 25.51 39.06 0 0.9 19.94

249 RC ENV_STR(all) 126 3.76 30.65 15.87 0 9.68 16.06

250 RC ENV_STR(all) 128 8.65 29.85 15.81 0 7.3 9.77

250 RC ENV_STR(all) 220 13.95 33.4 3.6 0 0.88 8.52

250 RC ENV_STR(all) 219 25.56 33.37 5.66 0 1.91 3.22

250 RC ENV_STR(all) 127 5.74 29.87 10.25 0 6.12 2.46

251 RC ENV_STR(all) 129 6.53 26.02 6.39 0 5.41 10.33

251 RC ENV_STR(all) 221 4.38 43.85 6.48 0 0.33 10.24

251 RC ENV_STR(all) 220 13.95 33.4 3.6 0 0.88 8.52

251 RC ENV_STR(all) 128 1.86 36.47 25.27 0 4.57 5.55

252 RC ENV_STR(all) 130 4.43 31.38 8.14 0 4.45 8.44

252 RC ENV_STR(all) 222 4.38 43.85 6.48 0 0.33 10.24

252 RC ENV_STR(all) 221 4.38 43.85 6.48 0 0.33 10.24

252 RC ENV_STR(all) 129 4.43 31.38 8.14 0 4.45 8.44

253 RC ENV_STR(all) 131 1.86 36.47 25.27 0 4.57 5.55

253 RC ENV_STR(all) 223 13.95 33.4 3.6 0 0.88 8.52

253 RC ENV_STR(all) 222 4.38 43.85 6.48 0 0.33 10.24

253 RC ENV_STR(all) 130 6.53 26.02 6.39 0 5.41 10.33

254 RC ENV_STR(all) 132 5.74 29.87 10.25 0 6.12 2.46

254 RC ENV_STR(all) 224 25.56 33.37 5.66 0 1.91 3.22

254 RC ENV_STR(all) 223 13.95 33.4 3.6 0 0.88 8.52

254 RC ENV_STR(all) 131 8.65 29.85 15.81 0 7.3 9.77

255 RC ENV_STR(all) 133 3.76 30.65 15.87 0 9.68 16.06

255 RC ENV_STR(all) 225 44 25.51 39.06 0 0.9 19.94

255 RC ENV_STR(all) 224 25.56 33.37 5.66 0 1.91 3.22

255 RC ENV_STR(all) 132 4.35 22.67 25.25 0 10.51 7.03

256 RC ENV_STR(all) 134 56.82 23.77 58.06 0 0.99 41.42

256 RC ENV_STR(all) 226 47.7 65.13 38.59 0 0 69.1

256 RC ENV_STR(all) 225 44 25.51 39.06 0 0.9 19.94

256 RC ENV_STR(all) 133 51.28 39.32 42.1 0 2.62 12.8



saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi  

HdanarTi 3: statikuri analizi da konstruqciuli angariSebi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	7	
 

fuZe-saZirkvlebis mzidunarianobis angariSi  
 

ganapira burjebis saZirkvlebis ximinjebis mzidunarianobisa da jdenebis 
pirobebi saangariSo datvirTvebisaTvis simtkicisa da deformaciebis 
zRvruli mdgomareobebis mixedviT Semowmebulia komerciulad xelmisawvdom 
sainJino-geologiur programul modulSi. saproeqto ximinjis RerZuli 
mzidunarianoba Semowmebulia, aseve, xeliT angariSiT, “eqsselis” saangariSo 
matricebis gamoyenebiT. 
ximinjis angariSi mocemulia maqsimalurad datvirTuli ximinjisaTvis 
AASHTO LRFD proeqtirebis standartis mixedviT(ix. sainJinro angariSis 
teqsturi nawili).  
ximinjis mzidunarianoba Semowmda 1000 mm diametris ximijisaTvis, romlis 
Sedegebi dadebiTia, rogorc deformaciebis zRvruli mdgomareobis 
pirobisaTvis, aseve konstruqciuli simtkicis pitobiT.  
samSeneblo naxazebi iTvaliswinebs 1000 mm diametris ximinjis mSeneblobas. 
Semowmebulia maqsimalurad datvirTuli rogorc calkeuli ximinjis, ise 
ximinjis jgufis mzidunarianoba.   
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1 000 mm diametris, 12 m sigrZis ximiji  
 

(dadasturebulia) 
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Pile verification

Input data
Project

Task
Part
Descript.
Author
Customer
Date

:
:
:
:
:
:

KUKHA Bridge Construction
Abutment Foundation Design
Pile Verification
Dimitri Ukleba
GoG
29.05.2014

Name : Design Pipe Geometry and Soil Profile
Description : Simplified Model

Stage : 1

+
z

GWT
 1.00 

GWT
 1.00 

OG     FG

 12.00 

 2.00 

 1.00 

Settings

Standard - LRFD
Materials and standards

Concrete structures : ACI 318-11

Piles

Safety factors

Permanent design situation
Safety factor for compressive pile :

Safety factor for tensile pile :

SFcp =

SFtp =

2.00

3.00

[–]

[–]

Basic soil parameters

No. Name Pattern
ef

[°]

cef

[kPa]


[kN/m3]


[–]

1

2

EGE - 2: Clayey Gravel

EGE - 1: Stiff Clay

40.00

15.20

4.00

4.00

20.00

18.30

0.25

0.40
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All soils are considered as cohesionless for at rest pressure analysis.
 

No. Name Pattern
Eoed

[MPa]

Edef

[MPa]

sat

[kN/m3]

s

[kN/m3]

n

[–]

1

2

EGE - 2: Clayey Gravel

EGE - 1: Stiff Clay

-

-

100.00

13.16

20.00

19.00

-

-

-

-

Parameters of soils to compute modulus of subsoil reaction

No. Name Pattern E

1

2

EGE - 2: Clayey Gravel

EGE - 1: Stiff Clay

100.00

50.00

Soil parameters

EGE - 2: Clayey Gravel
Unit weight :
Angle of internal friction :
Cohesion of soil :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :
Elastic modulus :


ef
cef


Edef

sat
E

=
=
=
=
=
=
=

20.00
40.00
4.00
0.25

100.00
20.00

100.00

kN/m3

°
kPa

MPa
kN/m3

MPa
 
EGE - 1: Stiff Clay
Unit weight :
Angle of internal friction :
Cohesion of soil :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :
Elastic modulus :


ef
cef


Edef

sat
E

=
=
=
=
=
=
=

18.30
15.20
4.00
0.40

13.16
19.00
50.00

kN/m3

°
kPa

MPa
kN/m3

MPa
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Name : Soils Stage : 1

GWTGWT

OG     FG

 12.00 

 2.00 

 1.00 

Geometry

Pile profile: circular
Dimensions
Diameter
Length

d
l

=
=

1.00
12.00

m
m

Location
Off ground height
Depth of finished grade

h
hz

=
=

2.00
0.00

m
m

Technology
Piles with excavation of soil from a bore hole
Pile type: continuous flight auger pile
Base resistance reduction
Skin resistance reduction

=
=

0.80
0.60
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Name : Geometry Stage : 1

GWTGWT

OG     FG

 12.00 

 2.00 

 1.00 

Modulus of subsoil reaction considered according to Vesič.
 
Material of structure

Unit weight  = 23.00 kN/m3

Analysis of concrete structures carried out according to the standard ACI 318-11.

Concrete : Concrete ACI
Compressive strength
Tensile-bending strength
Elasticity modulus
Shear modulus

fc'
fr
Ecm
G

=
=
=
=

28.00
3.30

25044.56
10518.71

MPa
MPa
MPa
MPa

Longitudinal steel : A616/60
Tensile strength fy = 413.69 MPa

Geological profile and assigned soils

No.
Layer

[m]
Assigned soil Pattern

1 - EGE - 2: Clayey Gravel
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Name : Profile and assignment Stage : 1

GWTGWT

OG     FG

 12.00 

 2.00 

 1.00 

Load

 

No.
Load

new change
Name Type

N

[kN]

Mx

[kNm]

My

[kNm]

Hx

[kN]

Hy

[kN]
1
2

YES
YES

Load No. 1
Load No. 1 - service

Design
Service

2308.41
1669.60

857.68
555.21

45.65
5.17

15.38
1.61

289.44
186.78

Ground water table

The ground water table is at a depth of 1.00 m from the original terrain.
 
Global settings

Analysis of vertical bearing capacity : spring method
Analysis type : analysis for drained conditions
 
Settings of the stage of construction

Design situation : permanent
Verification methodology : with reduction of soil parameters (limit states)
 
Reduction coeff. of internal friction
Reduction coeff. of cohesion

m
mc

=
=

1.00
1.00

Verification No. 1
Input data

Maximum displacement
Coeff. of increase of limit skin friction due to technology

25.0
1

mm

Depth of influence zone is post-computed.
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Load transfer curve

No.
Load

[kN]

Settlement

[mm]
1
2
3
4
5
6
7
8
9
10
11
12

0.00
533.69
969.46

1229.29
1461.54
1666.62
1844.60
1995.62
2120.00
2217.62
2288.55
3077.35

0.0
1.3
2.6
3.4
4.3
5.2
6.0
6.9
7.7
8.6
9.5

25.0

Loading Q = 2308.41 kN yields pile settlement 9.8 mm, depth of influence zone below the pile base is 1.33 m (1.327
x D)
Analysis for load F = 533.69 kN
 

x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

533.69
533.69
494.76
455.93
417.12
378.34
339.59
300.86
262.15
223.45
184.76
146.08

1.00
1.00
0.93
0.85
0.78
0.71
0.64
0.56
0.49
0.42
0.35
0.27

0.00
0.00

38.93
77.76

116.56
155.34
194.09
232.83
271.53
310.24
348.93
387.60

0.00
0.00
0.07
0.15
0.22
0.29
0.36
0.44
0.51
0.58
0.65
0.73

Analysis for load F = 969.46 kN
 

x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

969.46
969.46
930.54
852.07
773.67
695.30
617.02
538.77
460.55
382.36
304.19
226.08

1.00
1.00
0.96
0.88
0.80
0.72
0.64
0.56
0.48
0.39
0.31
0.23

0.00
0.00

38.93
117.40
195.80
274.17
352.45
430.69
508.92
587.11
665.28
743.39

0.00
0.00
0.04
0.12
0.20
0.28
0.36
0.44
0.52
0.61
0.69
0.77

Analysis for load F = 1229.29 kN

Administrator
Highlight
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x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

1229.29
1229.29
1190.37
1111.90
1007.07
902.30
797.55
692.87
588.29
483.76
379.24
274.80

1.00
1.00
0.97
0.90
0.82
0.73
0.65
0.56
0.48
0.39
0.31
0.22

0.00
0.00

38.93
117.40
222.23
327.00
431.75
536.43
641.01
745.53
850.05
954.50

0.00
0.00
0.03
0.10
0.18
0.27
0.35
0.44
0.52
0.61
0.69
0.78

Analysis for load F = 1461.54 kN
 

x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

1461.54
1461.54
1422.62
1344.15
1239.32
1108.12
976.98
845.92
714.87
583.90
453.02
322.19

1.00
1.00
0.97
0.92
0.85
0.76
0.67
0.58
0.49
0.40
0.31
0.22

0.00
0.00

38.93
117.40
222.23
353.42
484.56
615.62
746.67
877.65

1008.53
1139.35

0.00
0.00
0.03
0.08
0.15
0.24
0.33
0.42
0.51
0.60
0.69
0.78

Analysis for load F = 1666.62 kN
 

x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

1666.62
1666.62
1627.70
1549.23
1444.40
1313.21
1155.65
998.14
840.73
683.29
525.94
368.69

1.00
1.00
0.98
0.93
0.87
0.79
0.69
0.60
0.50
0.41
0.32
0.22

0.00
0.00

38.93
117.40
222.23
353.42
510.97
668.48
825.90
983.33

1140.68
1297.94

0.00
0.00
0.02
0.07
0.13
0.21
0.31
0.40
0.50
0.59
0.68
0.78

Analysis for load F = 1844.60 kN
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x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

1844.60
1844.60
1805.67
1727.20
1622.37
1491.18
1333.63
1149.72
965.82
782.04
598.31
414.58

1.00
1.00
0.98
0.94
0.88
0.81
0.72
0.62
0.52
0.42
0.32
0.22

0.00
0.00

38.93
117.40
222.23
353.42
510.97
694.88
878.78

1062.56
1246.29
1430.02

0.00
0.00
0.02
0.06
0.12
0.19
0.28
0.38
0.48
0.58
0.68
0.78

Analysis for load F = 1995.62 kN
 

x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

1995.62
1995.62
1956.69
1878.22
1773.39
1642.20
1484.65
1300.74
1090.46
880.20
670.05
459.98

1.00
1.00
0.98
0.94
0.89
0.82
0.74
0.65
0.55
0.44
0.34
0.23

0.00
0.00

38.93
117.40
222.23
353.42
510.97
694.88
905.16

1115.42
1325.57
1535.63

0.00
0.00
0.02
0.06
0.11
0.18
0.26
0.35
0.45
0.56
0.66
0.77

Analysis for load F = 2120.00 kN
 

x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

2120.00
2120.00
2081.07
2002.60
1897.77
1766.58
1609.03
1425.12
1214.84
978.21
741.58
505.06

1.00
1.00
0.98
0.94
0.90
0.83
0.76
0.67
0.57
0.46
0.35
0.24

0.00
0.00

38.93
117.40
222.23
353.42
510.97
694.88
905.16

1141.79
1378.42
1614.94

0.00
0.00
0.02
0.06
0.10
0.17
0.24
0.33
0.43
0.54
0.65
0.76

Analysis for load F = 2217.62 kN
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x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

2217.62
2217.62
2178.69
2100.22
1995.39
1864.20
1706.65
1522.74
1312.46
1075.83
812.83
549.84

1.00
1.00
0.98
0.95
0.90
0.84
0.77
0.69
0.59
0.49
0.37
0.25

0.00
0.00

38.93
117.40
222.23
353.42
510.97
694.88
905.16

1141.79
1404.79
1667.78

0.00
0.00
0.02
0.05
0.10
0.16
0.23
0.31
0.41
0.51
0.63
0.75

Analysis for load F = 2288.55 kN
 

x

[m]

Norm. force

[kN]

Rel. norm.

[–]

Shear

[kN]

Rel. shear

[–]
0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00

2288.55
2288.55
2249.63
2171.16
2066.33
1935.14
1777.58
1593.67
1383.40
1146.76
883.76
594.41

1.00
1.00
0.98
0.95
0.90
0.85
0.78
0.70
0.60
0.50
0.39
0.26

0.00
0.00

38.93
117.40
222.23
353.42
510.97
694.88
905.16

1141.79
1404.79
1694.15

0.00
0.00
0.02
0.05
0.10
0.15
0.22
0.30
0.40
0.50
0.61
0.74

Shear - deformation dependence at a depth of 5.25m

No.
Displacement

[mm]

Shear

[kPa]
1
2
3
4
5
6
7
8
9
10
11
12

0.0
1.3
2.6
3.4
4.3
5.2
6.0
6.9
7.7
8.6
9.5

25.0

0.00
12.35
24.95
33.35
39.66
39.66
39.66
39.66
39.66
39.66
39.66
39.66
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Name : Vert. cap. (springs) Stage : 1; Verification : 1

Displacement [mm]

 Shear [kPa]

(0,0) 5.0 10.0 15.0 20.0 25.0

8.0

16.0

24.0

32.0

40.0

Shear - deformation dependence (at a depth of 5.25 m)

Name : Vert. cap. (springs) Stage : 1; Verification : 1

Normal force [kN]

22
8.

86
 

45
7.

71
 

68
6.

57
 

91
5.

42
 

14
4.

28
 

37
3.

13
 

60
1.

99
 

83
0.

84
 

05
9.

70
 

28
8.

55
 

0.60 
1.20 
1.80 
2.40 
3.00 
3.60 
4.20 
4.80 
5.40 
6.00 
6.60 
7.20 
7.80 
8.40 
9.00 
9.60 

10.20 
10.80 
11.40 
12.00 

Relat. normal force []

0.
10

 
0.

20
 

0.
30

 
0.

40
 

0.
50

 
0.

60
 

0.
70

 
0.

80
 

0.
90

 
1.

00
 

0.60 
1.20 
1.80 
2.40 
3.00 
3.60 
4.20 
4.80 
5.40 
6.00 
6.60 
7.20 
7.80 
8.40 
9.00 
9.60 

10.20 
10.80 
11.40 
12.00 

Skin shear [kN]

16
9.

41
 

33
8.

83
 

50
8.

24
 

67
7.

66
 

84
7.

07
 

01
6.

49
 

18
5.

90
 

35
5.

32
 

52
4.

73
 

69
4.

15
 

0.60 
1.20 
1.80 
2.40 
3.00 
3.60 
4.20 
4.80 
5.40 
6.00 
6.60 
7.20 
7.80 
8.40 
9.00 
9.60 

10.20 
10.80 
11.40 
12.00 

Relat. skin shear []

0.
10

 
0.

20
 

0.
30

 
0.

40
 

0.
50

 
0.

60
 

0.
70

 
0.

80
 

0.
90

 
1.

00
 

0.60 
1.20 
1.80 
2.40 
3.00 
3.60 
4.20 
4.80 
5.40 
6.00 
6.60 
7.20 
7.80 
8.40 
9.00 
9.60 

10.20 
10.80 
11.40 
12.00 
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Name : Vert. cap. (springs) Stage : 1; Verification : 1

R [kN

s [mm]

(0,0) 615.47 1230.94 1846.41 2461.88 3077.35

5.0

10.0

15.0

20.0

25.0

Ultimate load transfer curve



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Pile Axial Capacity Verification Abutment

Bulk Density,γi, KN/m³: 

EGE ‐ 2: Clayey Gravel h1= 10.00 1 20.00

h2=

h3=

h4=

h5=

h6=

Pile length, m, L 12.00 Strata Depth, m, h= 10.00

Pile diam, m, d 1.00 L‐h= 2.00

Factored Axial Load

Self Weight: 231 KN

Pile Head Reactions (Strength Envelope): 2 308 KN

Factored Axial Load: 2 540 KN

Reduced Pile Bearing Capacity

Side Resistance,KN, φqsRs = 2 076 KN

Tip Resistance,KN, φqpRp = 544 KN

Total Resistanse: = 2 620 KN

Verification Output OK

103.2%

Referance 2 M.J. Tomlinson, Pile design and construction practice, 5th edition, 2008

Referance 1 AASHTO LRFD‐02, 2007

Geotechnical&Hydrological Parameters Brought Forward

BT Designing and Consulting 1/1



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Side Resistance,KN, φqsRs 2 076 Applicable 1

(Granular soil),KN, φ qs R s 2 076 0 G

Side resistance factor,dml,φqp = 0.55 [4], tbl. 10.5.5.2.4‐1

BT Designing and Consulting 1/1

Side resistance factor,dml,φqp 0.55 [4], tbl. 10.5.5.2.4 1

Nominal pile side resistance,KN, Rs=1000qsAs = 3 773.695

Pile Side Friction Area, m2,  As=πdhi 31.415

Relevant Soil Strata thickness,m, hi

m, h = 10.00

Unit side resistance in relevant soil strata MPa q =βσ 'Unit side resistance in relevant soil strata,MPa, qs=βσν

β=1.5‐(7.7x10‐3√z) or β=2‐0.00082(z)0.75 {when N60≥15}; 

β=N60/15(1.5‐7.7x10
‐3√z) {when N60<15)

[4], eq. 10.8.3.5.2b‐1

N ‐ from Geotechnical Report: 51.00

SPT blow count(corrected only for hammer efficiency),dml, N60=N = 51.0000

Vertical effective stress at soil layer mid depth MPaVertical effective stress at soil layer mid depth,MPa, 

σν'=∑(ziγi‐hwiγw)
βi σνi', MPa

qs=βiσνi' = 0.120 1.1800 0.1018

Soil layer mid depth from the design ground surface, mm, zi
z = 10 000.00 hw1 10.00

hwi ‐ Thickness of present subsurface water

BT Designing and Consulting 1/1



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Tip Resistance,KN, φqpRp 544 Applicable 1

(Granular Soil),KN, φqpRp 544
Tip resistance factor,dml,φqp = 0.50 [4], tbl. 10.5.5.2.4‐1

BT Designing and Consulting 1/1

Tip resistance factor,dml,φqp = 0.50 [4], tbl. 10.5.5.2.4‐1

Nominal pile tip resistance,KN, Rp=1000qpAp 1 088.910

Area of pile tip,m2, Ap=A 0.785

Unit tip resistance,MPa, 

qp=1.2N60  or qp=0.59(N60Pa/σν')
0.8σν'

= 1.39
[4], eq. 10.8.3.5.2c‐1

[4], eq. 10.8.3.5.2c‐2

SPT blow count (corrected only for hammer efficiency) dml N60=N = 51 00 Geotechnical ReportSPT blow count (corrected only for hammer efficiency),dml, N60=N = 51.00 Geotechnical Report

Atmospheric pressure, MPa, Pa=0.101 = 0.101
Vertical effective stress at the tip elevation of pile,MPa, 

σν'=∑(hiγi‐hwiγw)
0.102

hw1 10.00

hwi ‐ Thickness of present subsurface water

BT Designing and Consulting 1/1



saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi  

HdanarTi 3: statikuri analizi da konstruqciuli angariSebi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	9	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ximinjebis jgufis angariSi   (10 cali 1000 mm dia. ximinji rostverkSi) 
 

(dadasturebulia) 
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Verification of pile group

Input data
Project

Task
Part
Descript.
Author
Customer
Date

:
:
:
:
:
:

KUKHA Bridge Construction
Abutment Design
Pile Groupe Verification
Dimitri Ukleba
GoG
02.06.2014

Settings

Standard - LRFD
Materials and standards

Concrete structures : ACI 318-11

Pile group

Analysis for drained conditions :
Efficiency of pile group :
Verification methodology :

NAVFAC DM 7.2
La Barré (CSN 73 1002)
Safety factors (ASD)

Safety factors

Permanent design situation
Safety factor : SFcp = 2.00 [–]

Soil parameters

EGE - 4: Sandy Clay
Unit weight :
Deformation modulus :
Poisson's ratio :
Saturated unit weight :
Cohesion of soil :
Adhesion factor :
Angle of internal friction :


Edef


sat
cu


ef

=
=
=
=
=
=
=

19.50
6.50
0.30

20.00
186.50

0.52
35.00

kN/m3

MPa

kN/m3

kPa

°
 
EGE - 6: Gravel
Unit weight :
Deformation modulus :
Poisson's ratio :
Saturated unit weight :
Angle of internal friction :


Edef


sat

ef

=
=
=
=
=

20.00
90.00
0.30

20.00
44.00

kN/m3

MPa

kN/m3

°
 
EGE - 5: Gravelly Clay
Unit weight :
Deformation modulus :
Poisson's ratio :
Saturated unit weight :
Cohesion of soil :
Adhesion factor :
Angle of internal friction :


Edef


sat
cu


ef

=
=
=
=
=
=
=

19.00
90.00
0.30

20.00
199.50

0.50
44.00

kN/m3

MPa

kN/m3

kPa

°
 
EGE - 2: Stiff Clay
Unit weight :
Deformation modulus :
Poisson's ratio :
Saturated unit weight :


Edef


sat

=
=
=
=

18.50
9.80
0.30

19.00

kN/m3

MPa

kN/m3
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Cohesion of soil :
Adhesion factor :
Angle of internal friction :

cu


ef

=
=
=

69.00
0.55

35.00

kPa

°
 
EGE - 3: Semi Firm Clay
Unit weight :
Deformation modulus :
Poisson's ratio :
Saturated unit weight :
Cohesion of soil :
Adhesion factor :
Angle of internal friction :


Edef


sat
cu


ef

=
=
=
=
=
=
=

18.90
9.50
0.30

19.00
86.00
0.55

35.00

kN/m3

MPa

kN/m3

kPa

°
 
Construction

Width of pile cap

Pile diameter
Number of piles

Spacing of piles

bx
by
d
nx
ny
sx
sy

=
=
=
=
=
=
=

5.00
17.10
1.00

2
5

3.40
3.88

m
m
m

m
m

Name : Pile Groupe Layout Stage : 1

 5.00 

 17.10 

 3.40 

 3.88 

Geometry

Depth from ground surface
Pile head offset
Thickness of pile cap
Length of piles

hz
h
t
l

=
=
=
=

3.15
0.00
1.50

12.00

m
m
m
m
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Name : Pile Groupe Elevation Stage : 1

GWTGWT

 1.50 

 12.00 

 3.15 

Material of structure

Unit weight  = 25.00 kN/m3

Analysis of concrete structures carried out according to the standard ACI 318-11.

Concrete : Concrete ACI
Compressive strength
Tensile-bending strength
Elasticity modulus
Shear modulus

fc'
fr
Ecm
G

=
=
=
=

30.00
3.41

25923.58
10887.90

MPa
MPa
MPa
MPa

Longitudinal steel : A615/40
Tensile strength fy = 275.79 MPa

Horizontal modulus of subsoil reaction

Depth

[m]

kh

[MN/m3]
0.00

10.00
12.00

0.00
10.00
10.00

Determination of vertical springs

Shear modulus of subsoil reaction
Depth

[m]

kv

[MN/m3]
0.00

10.00
12.00

0.00
10.00
10.00

Geological profile and assigned soils

No.
Layer

[m]
Assigned soil Pattern

1 5.00 EGE - 2: Stiff Clay
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No.
Layer

[m]
Assigned soil Pattern

2

3

4

3.40

2.90

-

EGE - 3: Semi Firm Clay

EGE - 6: Gravel

EGE - 5: Gravelly Clay

Load

 

No.
Load

new change
Name Type

N

[kN]

Mx

[kNm]

My

[kNm]

Hx

[kN]

Hy

[kN]

Mz

[kNm]
1

2

YES

YES

Load No. 1
Load No. 1 -
service

Design

Service

6400.00

6166.67

500.00

416.67

500.00

416.67

500.00

416.67

500.00

416.67

20.00

20.00

Ground water table

The ground water table is at a depth of 4.00 m from the original terrain.
 
Global settings

Analysis type : analytical solution
Type of soil : cohesionless soil
 
Settings of the stage of construction

Design situation : permanent
 

Verification No. 1
Analysis of bearing capacity - input data

Analysis carried out with an automatic selection of the most unfavorable load cases.
Factor determining critical depth : : kdc = 1.00
Factor of bearing capacity Nq was computed.
 
Analysis of bearing capacity of pile group in cohesionless soils

Max. vertical force includes self-weight of pile cap.
 
Pile skin bearing capacity
Pile base bearing capacity
Vertical bearing capacity of single pile
Efficiency of pile group
Vertical bearing capacity of pile group
Maximum vertical force

Rs
Rb
Rc

g
Rg
Vd

=
=
=
=
=
=

2135.53
1410.18
3545.71

0.78
27589.54
9693.69

kN
kN
kN

kN
kN

Safety factor = 2.85 > 2.00

Vertical bearing capacity of pile group is SATISFACTORY
 



saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi  

HdanarTi 3: statikuri analizi da konstruqciuli angariSebi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	10	
 

konstruqciuli angariSebi  
 

konstruqciuli angariSebi Catarebulia mzidi elementebisaTvis:  
1. winaswardamzadebuli rkinabetonis koWi 
2. ximinji 
3. ganapira burjis rostverki 
4. ganapira burjis kedeli 
5. frTebi 
6. rkinabetonis saregulacio kedlebi 

 
Semowmebulia mzidi elementebis daniSnuli kveTebisa da armaturis 
mzidunarianoba simtkicisa da deformaciebis zRvruli mdgomareobebis 
pirobebisaTvis.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi  

HdanarTi 3: statikuri analizi da konstruqciuli angariSebi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	11	
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1. Design Information 
Member Number:  23

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP : 0.00036667 m^2

BOT : 0.00066809 m^2

STIRRUPS : 2.0-#3  @210

[MID]
1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0019551 m^2

STIRRUPS : 2.0-#3  @210

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.002633 m^2

STIRRUPS : 2.0-#3  @250

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Required Top As

Required Bot As 

   18.81

      3-

  129.04

  0.1457

  226.54

      1+

  232.25

  0.9754

  0.0004

  0.0007

    0.00

     27-

    0.00

  0.0000

  630.07

      1+

  647.61

  0.9729

  0.0000

  0.0020

    0.00

     27-

    0.00

  0.0000

  829.92

      1+

  849.26

  0.9772

  0.0000

  0.0026

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Required Shear Reinf. (Av)

Required Stirrups Spacing

Check Ratio 

  376.20

  138.70

  240.90

  0.0007

 2.0-#3  @210

  0.9911

  363.94

  137.67

  239.11

  0.0007

 2.0-#3  @210

  0.9659

  329.68

  138.02

  203.39

  0.0006

 2.0-#3  @250

  0.9656
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Print Date/Time : 05/20/2014 22:31

MIDAS/Civil RC Beam Design Result Output



1. Design Information 
Member Number:  24

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0025684 m^2

STIRRUPS : 2.0-#3  @580

[MID]
1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0030526 m^2

STIRRUPS : 2.0-#3  @580

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0034722 m^2

STIRRUPS : 2.0-#3  @580

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Required Top As

Required Bot As 

    0.00

     27-

    0.00

  0.0000

  812.90

      1+

  831.24

  0.9779

  0.0000

  0.0026

    0.00

     27-

    0.00

  0.0000

  939.76

      1+

  967.28

  0.9716

  0.0000

  0.0031

    0.00

     27-

    0.00

  0.0000

 1049.48

      1+

 1080.80

  0.9710

  0.0000

  0.0035

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Required Shear Reinf. (Av)

Required Stirrups Spacing

Check Ratio 

  265.15

  169.27

  104.52

  0.0002

 2.0-#3  @580

  0.9685

  252.89

  170.52

  105.57

  0.0002

 2.0-#3  @580

  0.9159

  228.36

  169.71

  105.02

  0.0002

 2.0-#3  @580

  0.8312
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MIDAS/Civil V 7.0.1

Print Date/Time : 05/20/2014 22:31

MIDAS/Civil RC Beam Design Result Output



1. Design Information 
Member Number:  25

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0034076 m^2

STIRRUPS : 2.0-#3  @580

[MID]
1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0032462 m^2

STIRRUPS : 2.0-#3  @580

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0034076 m^2

STIRRUPS : 2.0-#3  @580

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Required Top As

Required Bot As 

    0.00

     27-

    0.00

  0.0000

 1038.94

      1+

 1064.07

  0.9764

  0.0000

  0.0034

    0.00

     27-

    0.00

  0.0000

  996.21

      1+

 1018.85

  0.9778

  0.0000

  0.0032

    0.00

     27-

    0.00

  0.0000

 1038.94

      1+

 1064.07

  0.9764

  0.0000

  0.0034

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Required Shear Reinf. (Av)

Required Stirrups Spacing

Check Ratio 

  188.31

  173.25

  107.68

  0.0002

 2.0-#3  @580

  0.6703

  176.04

  170.93

  107.84

  0.0002

 2.0-#3  @580

  0.6315

  188.31

  168.89

  105.95

  0.0002

 2.0-#3  @580

  0.6851

Company

Author

Project Title

File Name Z:\...KUKHA Main Girder Design.mcb

Modeling, Integrated Design & Analysis Software
http://www.MidasUser.com
MIDAS/Civil V 7.0.1

Print Date/Time : 05/20/2014 22:31

MIDAS/Civil RC Beam Design Result Output



1. Design Information 
Member Number:  26

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0034722 m^2

STIRRUPS : 2.0-#3  @580

[MID]
1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0030526 m^2

STIRRUPS : 2.0-#3  @580

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0025684 m^2

STIRRUPS : 2.0-#3  @580

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Required Top As

Required Bot As 

    0.00

     27-

    0.00

  0.0000

 1049.48

      1+

 1080.80

  0.9710

  0.0000

  0.0035

    0.00

     27-

    0.00

  0.0000

  939.76

      1+

  967.28

  0.9716

  0.0000

  0.0031

    0.00

     27-

    0.00

  0.0000

  812.90

      1+

  831.24

  0.9779

  0.0000

  0.0026

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Required Shear Reinf. (Av)

Required Stirrups Spacing

Check Ratio 

  228.36

  168.41

  105.57

  0.0002

 2.0-#3  @580

  0.8335

  252.89

  171.21

  108.11

  0.0002

 2.0-#3  @580

  0.9054

  265.15

  166.94

  104.24

  0.0002

 2.0-#3  @580

  0.9778

Company

Author
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http://www.MidasUser.com
MIDAS/Civil V 7.0.1

Print Date/Time : 05/20/2014 22:31

MIDAS/Civil RC Beam Design Result Output



1. Design Information 
Member Number:  27

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.002633 m^2

STIRRUPS : 2.0-#3  @330

[MID]
1

0
.0

4
0

.0
4

0.2

TOP : 0 m^2

BOT : 0.0019551 m^2

STIRRUPS : 2.0-#3  @330

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP : 0.00036667 m^2

BOT : 0.00066809 m^2

STIRRUPS : 2.0-#3  @200

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Required Top As

Required Bot As 

    0.00

     27-

    0.00

  0.0000

  829.92

      1+

  849.26

  0.9772

  0.0000

  0.0026

    0.00

     27-

    0.00

  0.0000

  630.07

      1+

  647.61

  0.9729

  0.0000

  0.0020

   18.81

      3-

  129.04

  0.1457

  226.54

      1+

  232.25

  0.9754

  0.0004

  0.0007

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Required Shear Reinf. (Av)

Required Stirrups Spacing

Check Ratio 

  339.40

  164.28

  180.94

  0.0004

 2.0-#3  @330

  0.9831

  363.94

  177.51

  198.81

  0.0004

 2.0-#3  @330

  0.9671

  376.20

  137.16

  253.10

  0.0007

 2.0-#3  @200

  0.9640

Company

Author

Project Title
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http://www.MidasUser.com
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Print Date/Time : 05/20/2014 22:31

MIDAS/Civil RC Beam Design Result Output



1. Design Information 
Member Number:  23

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[MID]
1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Using Rebar Top (As_top)

Using Rebar Bot (As_bot)

   18.81

      3-

  140.59

  0.1338

  226.54

      1+

 1347.08

  0.1682

  0.0004

  0.0049

    0.00

     27-

    0.00

  0.0000

  630.07

      1+

 1347.08

  0.4677

  0.0000

  0.0049

    0.00

     27-

  140.59

  0.0000

  829.92

      1+

 1347.08

  0.6161

  0.0004

  0.0049

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Using Shear Reinf. (Av)

Using Stirrups Spacing

Check Ratio 

  376.20

  196.29

  795.46

  0.0014

 2.0-#3  @100

  0.3793

  363.94

  198.39

  802.31

  0.0014

 2.0-#3  @100

  0.3637

  339.40

  202.56

  816.28

  0.0014

 2.0-#3  @100

  0.3331
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MIDAS/Civil RC Beam Checking Result Output



1. Design Information 
Member Number:  24

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[MID]
1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Using Rebar Top (As_top)

Using Rebar Bot (As_bot)

    0.00

     27-

  140.59

  0.0000

  812.90

      1+

 1347.08

  0.6035

  0.0004

  0.0049

    0.00

     27-

    0.00

  0.0000

  939.76

      1+

 1347.08

  0.6976

  0.0000

  0.0049

    0.00

     27-

  140.59

  0.0000

 1049.48

      1+

 1347.08

  0.7791

  0.0004

  0.0049

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Using Shear Reinf. (Av)

Using Stirrups Spacing

Check Ratio 

  265.15

  206.24

  836.33

  0.0014

 2.0-#3  @100

  0.2543

  252.89

  201.93

  812.92

  0.0014

 2.0-#3  @100

  0.2492

  228.36

  200.02

  802.90

  0.0014

 2.0-#3  @100

  0.2277
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1. Design Information 
Member Number:  25

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[MID]
1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Using Rebar Top (As_top)

Using Rebar Bot (As_bot)

    0.00

     27-

  140.59

  0.0000

 1038.94

      1+

 1347.08

  0.7713

  0.0004

  0.0049

    0.00

     27-

    0.00

  0.0000

  996.21

      1+

 1347.08

  0.7395

  0.0000

  0.0049

    0.00

     27-

  140.59

  0.0000

 1038.94

      1+

 1347.08

  0.7713

  0.0004

  0.0049

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Using Shear Reinf. (Av)

Using Stirrups Spacing

Check Ratio 

  151.51

  169.80

  642.07

  0.0014

 2.0-#3  @100

  0.1866

  176.04

  172.57

  657.58

  0.0014

 2.0-#3  @100

  0.2121

  188.31

  169.22

  638.56

  0.0014

 2.0-#3  @100

  0.2331
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1. Design Information 
Member Number:  26

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[MID]
1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Using Rebar Top (As_top)

Using Rebar Bot (As_bot)

    0.00

     27-

  140.59

  0.0000

 1049.48

      1+

 1347.08

  0.7791

  0.0004

  0.0049

    0.00

     27-

    0.00

  0.0000

  939.76

      1+

 1347.08

  0.6976

  0.0000

  0.0049

    0.00

     27-

  140.59

  0.0000

  812.90

      1+

 1347.08

  0.6035

  0.0004

  0.0049

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Using Shear Reinf. (Av)

Using Stirrups Spacing

Check Ratio 

  228.36

  168.29

  633.00

  0.0014

 2.0-#3  @100

  0.2850

  252.89

  175.10

  671.19

  0.0014

 2.0-#3  @100

  0.2988

  265.15

  176.23

  677.38

  0.0014

 2.0-#3  @100

  0.3106

Company
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1. Design Information 
Member Number:  27

Design Code :  AASHTO-LRFD02

Unit System :  kN, m

Material Data :  fc' = 34473.8,   fy = 413686,   fys = 413686 KPa

Beam Span :  2.4 m

Section Property:  T-Girder (No : 1)

2. Section Diagram
[END-I]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[MID]
1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

[END-J]

1

0
.0

4
0

.0
4

0.2

TOP :  2- #5,                            
TOP :           
BOT :  2-#10,  2-#10,  2-#10,              
BOT :                       
STIRRUPS : 2.0-#3  @100

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

Load Combination No.

Strength (Mr)

Check Ratio (Mu/Mr)

Using Rebar Top (As_top)

Using Rebar Bot (As_bot)

    0.00

     27-

  140.59

  0.0000

  829.92

      1+

 1347.08

  0.6161

  0.0004

  0.0049

    0.00

     27-

    0.00

  0.0000

  630.07

      1+

 1347.08

  0.4677

  0.0000

  0.0049

   18.81

      3-

  140.59

  0.1338

  226.54

      1+

 1347.08

  0.1682

  0.0004

  0.0049

4. Shear Capacity 
END-I   MID END-J

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Using Shear Reinf. (Av)

Using Stirrups Spacing

Check Ratio 

  339.40

  173.55

  662.81

  0.0014

 2.0-#3  @100

  0.4058

  363.94

  189.15

  754.29

  0.0014

 2.0-#3  @100

  0.3858

  376.20

  196.29

  795.46

  0.0014

 2.0-#3  @100

  0.3793
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saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi  

HdanarTi 3: statikuri analizi da konstruqciuli angariSebi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	12	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1000 mm diametris ximinji 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1

0.075

1. Design Condition 
Design Code   AASHTO-LRFD02

Unit System   kN, m

Member Number  1 (PM), 5 (Shear)

Material Data   fc' = 27579,   fy = 413686,   fys = 413686 KPa

Column Height   6 m

Section Property  Pile (No : 8)

Rebar Pattern    Total Rebar Area   Ast = 0.00706858 m^2   (Rhost = 0.0090)

2. Applied Loads
Load Combination    85+     AT (J) Point

Pu = 998.049 kN, Mcy = 863.216, Mcz = 24.1011, Mc = 863.553 kN-m

 

3. Axial Forces and Moments Capacity Check
Concentric Max. Axial Load Pr-max = 12701.9  kN

Axial Load Ratio Pu/Pr = 998.049 / 1625.36 = 0.614  < 1.000 ....... O.K

Moment Ratio Mcy/Mry = 863.216 / 1407.11 = 0.613  < 1.000 ....... O.K

 Mcz/Mrz = 24.1011 / 38.4589 = 0.627  < 1.000 ....... O.K

 Mc/Mr = 863.553 / 1407.63 = 0.613  < 1.000 ....... O.K

 

4. P-M Interaction Diagram 

    22241

    19683

2
8
2

    17126

5
6
5

    14568

8
4
7

    12010

1
1
3
0

     9452

1
4
1
2

     6895

1
6
9
5

     4337

1
9
7
7

     1779

2
2
6
0

     -778

2
5
4
2

    -3336

2
8
2
5

(1625,1408)
(998,864)

 12702

0

0

P(kN)

M(kN-m)

Theta=1.57Deg.
N.A=1.60Deg.

     Pr(kN) Mr(kN-m)

   15877.44                0.00

   12782.20             1097.99

   10609.55             1570.79

    8780.86             1808.87

    7329.08             1912.62

    6191.02             1946.70

    5315.16             1919.78

    4526.64             1858.76

    3672.42             1755.88

    2625.52             1577.35

    1373.29             1363.70

    -592.99              837.49

   -2631.75                0.00

 
5. Shear Force Capacity Check

Applied Shear Strength Vu = 280.465 kN   (Load Combination   86-)

Shear Strength by Conc PhiVc = 725.172 kN

Shear Strength by Rebar PhiVs = 209.139 kN   (2.0-#3  @300)

Shear Ratio Vu/PhiVn = 280.465 / 934.311 = 0.300  < 1.000 ....... O.K
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1

0.075

1. Design Condition 
Design Code   AASHTO-LRFD02

Unit System   kN, m

Member Number  1 (PM), 5 (Shear)

Material Data   fc' = 27579,   fy = 413686,   fys = 413686 KPa

Column Height   6 m

Section Property  Pile (No : 8)

Rebar Pattern Pos 1 Pos 2 Pos 3
Layer 1 22- #7 -- --

   Total Rebar Area   Ast = 0.00851611 m^2   (Rhost = 0.0108)

2. Applied Loads
Load Combination    77+     AT (J) Point

Pu = 1001.97 kN, Mcy = 862.510, Mcz = 24.3448, Mc = 862.853 kN-m

 

3. Axial Forces and Moments Capacity Check
Concentric Max. Axial Load Pr-max = 13040.9  kN

Axial Load Ratio Pu/Pr = 1001.97 / 1816.17 = 0.552  < 1.000 ....... O.K

Moment Ratio Mcy/Mry = 862.510 / 1575.58 = 0.547  < 1.000 ....... O.K

 Mcz/Mrz = 24.3448 / 44.8472 = 0.543  < 1.000 ....... O.K

 Mc/Mr = 862.853 / 1576.22 = 0.547  < 1.000 ....... O.K

 

4. P-M Interaction Diagram 

    22241

    19572

2
8
2

    16903

5
6
5

    14234

8
4
7

    11565

1
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3
0

     8896

1
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1
2

     6228

1
6
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     3559

1
9
7
7

      890

2
2
6
0

    -1779

2
5
4
2

    -4448

2
8
2
5

(1816,1576)
(1002,863)

 13041

0

0

P(kN)

M(kN-m)

Theta=1.63Deg.
N.A=1.62Deg.

     Pr(kN) Mr(kN-m)

   16301.10                0.00

   13043.81             1149.76

   10813.70             1636.62

    8924.07             1888.44

    7408.73             2004.19

    6216.39             2049.58

    5308.08             2026.98

    4486.31             1967.69

    3589.21             1863.82

    2495.01             1680.41

    1179.33             1486.29

    -953.63              906.65

   -3170.69                0.00

 
5. Shear Force Capacity Check

Applied Shear Strength Vu = 280.465 kN   (Load Combination   86-)

Shear Strength by Conc PhiVc = 740.265 kN

Shear Strength by Rebar PhiVs = 436.748 kN   (2.0-#3  @150)

Shear Ratio Vu/PhiVn = 280.465 / 1177.01 = 0.238  < 1.000 ....... O.K
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saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi  

HdanarTi 3: statikuri analizi da konstruqciuli angariSebi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	13	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

brtyeli elementebis  simtkicisa da bzarmedegobis angariSi 
  

(rostverki, kedeli,frTebi, saregulacio kedeli) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



g. burjis rostverki/ Abutment Pile Cap X‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 1 500

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 1 425.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 1 011.71 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 567.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 754.11 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 22

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters

1/2



g. burjis rostverki/ Abutment Pile Cap X‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 =

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 1 900.61

minimaluri armirebis moTxovna = 2 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 33.54

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00127

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 1 500 000

2/2



g. burjis rostverki/ Abutment Pile Cap Y‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 1 500

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 1 425.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 837.86 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 548.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 728.84 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 20

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters

1/2



g. burjis rostverki/ Abutment Pile Cap Y‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 = 16

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 =

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 1 570.75

minimaluri armirebis moTxovna = 2 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 27.72

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00105

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 1 500 000

2/2



g.burjis kedeli / Abutment Wall Z‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 800

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 725.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 812.10 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 132.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 175.56 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 28

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters

1/2



g.burjis kedeli / Abutment Wall Z‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 =

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 3 078.67

minimaluri armirebis moTxovna = 1 450.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 54.33

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00385

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 800 000

2/2



g.burjis kedeli / Abutment Wall Y‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 800

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 725.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 422.24 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 177.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 235.41 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 20

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters

1/2



g.burjis kedeli / Abutment Wall Y‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 =

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 1 570.75

minimaluri armirebis moTxovna = 1 450.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 27.72

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00196

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 800 000

2/2



frTa / Wing Wall X‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 500

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 425.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 293.28 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 185.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 246.05 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 22

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters

1/2



frTa / Wing Wall X‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 =

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 1 900.61

minimaluri armirebis moTxovna = 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 33.54

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00380

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 500 000

2/2



frTa / Wing Wall Z‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 500

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 425.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 293.28 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 150.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 199.50 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 22

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters

1/2



frTa / Wing Wall Z‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 =

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 1 900.61

minimaluri armirebis moTxovna = 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 33.54

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00380

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 500 000

2/2



saregulacio kedeli / Regulation Wall X‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 500

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 425.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 158.13 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 98.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 130.34 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 16

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters

1/2



saregulacio kedeli / Regulation Wall X‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 =

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 1 005.28

minimaluri armirebis moTxovna = 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 17.74

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00201

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 500 000

2/2



saregulacio kedeli / Regulation Wall Z‐Direction

betonis simtkice RerZul kumSvaze

Concrete comprssive strength, N/mm2, f c'
= 28

armaturis foladis denadobis zRvari

Reinforcement yeild stress, N/mm2, f y 
= 420

dasaxeleba, erTeuli, aRniuSvna, formula = sidide wyaro/ganmarteba kontroli

kveTis geometri / Section geometry, mm

sigane / width, bw = 1 000

simaRle / Height, h = 500

betonis damcavi fena / Concrete cover, d' = 75.00

saangariSo simaRle / Calculated Height, d = 425.00

masalis saimedoobis koeficienti factor, dim,φ = 0.9

daniSnuli armaturis nominaluri mzidunarianoba/

Nominal capacity of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 158.13 Condition check for: φMn≥1,33Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 54.00 MIDAS/CIVIL Software Structural Analysis Report

1,33xMu = 71.82 Requirement to waive the crack condition check

1-li rigis armatura / Choose‐1,mm, Ø1 = 16

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

masalis maxasiaTeblebi / Property Parameters
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saregulacio kedeli / Regulation Wall Z‐Direction

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

me-2 rigis armatura / Choose‐1,mm, Ø2 =

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm
2
, As = 1 005.28

minimaluri armirebis moTxovna = 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 17.74

0,75ρb = 0.02125 Condition check for: 0,75ρb>ρs OK

dabalansebuli armaturis racioni

Balanced Reinf. Ration,dim, ρb=0,85 β1 f c '599,84/[f y (599,84+f y )]
= 0.02833

β1 = 0.85

daniSnuli armaturis racioni

Reinforcement Ratio,dim, ρb=As/Ac
= 0.00201

betonis kveTis farTobi

Concrete area, mm
2
, Ac=bwh

= 500 000

2/2



saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi  

HdanarTi 3: statikuri analizi da konstruqciuli angariSebi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, pirveli sarTuli oTaxi #1, Tbilisi, saqarTvelo  gverdi - 	14	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

mzidi konstruqciuli elementebis betonisa da armaturis xarji  
 

 
 
 
 
 
 



Concrete& Steel Requirements for the Structural Members  

betonisa da foladis masalis xarji

Class

(ASTM)

moculoba, m3

Volume, m3

Class

(ASTM)

wona, kg

Weight,kg

1 PILE ximinji C30/37 188.49 A706M 25 595

2 ABUTM PILE CAP g. burjis rostverki C30/37 256.50 A706M 14 546

3 ABUTMENT WALL g. burjis kedeli C30/37 85.26 A706M 9 893

4 TRANSITION SLAB gadasasvleli fila C30/37 34.06 A706M 4 044

5 ABUTMENT PLINTH g. burjis sayrden-sabjeni blokebi C30/37 3.41 A706M 556

6 WING WALL frTebi C30/37 36.40 A706M 4 609

7 FOOTPATH ON WING WALL trotuari frTebze C30/37 9.33 A706M 1 008

8 REGULATION WALL saregulacio kedeli C30/37 41.49 A706M 3 687

9 CURB bordiuri C30/37 2.20 A706M 221

10 PRECAST GIRDER winaswardamzadebuli koWi C35/43 28.80 A706M 7 781

11 DECK SLAB sav. nawilis fila C30/37 29.74 A706M 4 434

#

konstruqciuli elementi betoni / Concrete  foladi / Steel

Structural Member



saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi 

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, apartamenti #1, Tbilisi, saqarTvelo  gverdi -  26 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

danarTi 4: monacemebi proeqtis zemoqmedebis  
qveS moqceuli miwis nakveTis  

Sesaxeb 
 
 

(ar gamoiyeneba) 



saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi 

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, apartamenti #1, Tbilisi, saqarTvelo  gverdi -  27 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

danarTi 5: samuSaoebis moculobaTa krebsiTi uwyisi 



saxide gadasasvlelis mSenebloba md. kuxaze
samuSaoTa moculobis uwyisi

bilibilibilibili aRwerilobaaRwerilobaaRwerilobaaRweriloba erTe-ulierTe-ulierTe-ulierTe-uli raodenobaraodenobaraodenobaraodenoba

200 dakvalva da koridoris gawmendadakvalva da koridoris gawmendadakvalva da koridoris gawmendadakvalva da koridoris gawmenda

201 ZiriTadi topogadaReba da detaluri dakvalva

201.10 ZiriTadi gzisaTvis m 68.00
201.20 droebiTi asaqcevi gzisTvis m 300.00

202 Senobebis, nagebobebisa da kedlebis demontaJi da gatana yvela 
Tanmdevi samuSaos CaTvliT

202.10 rkinabetonis konstruqciebi m3 266
202.20 foladis konstruqciebi tona 5

300 miwis samuSaoebimiwis samuSaoebimiwis samuSaoebimiwis samuSaoebi

301 asaqcevi gzis mowyobisTvis 100-150 mm sisqis niadagis fenis aReba da 
dagroveba zedamxedveli inJinris instruqciis Sesabamisad

m3 240.00

302 arsebul gzaze varclis amoWra, moWrili masalis gamoyeneba asaqcevi 
gzis yrilisTvis

m3 137.00

303
asaqcevi gzisTvis uvargisi(zedmeti) gruntovani masalis eqxkavacia 
nebismier niSnulamde WrilSi, datvirTva, transportireba, ganTavseba 
da gaSla nayarSi instruqciis Sesabamisad (Wrili nayarSi)

m3 602.00

304 yrilis masalis mowodeba, ganTavseba, gaSla da datkepna asaqcevi gzis 
vakisSi saproeqto niSnulamde specifikaciebis mixedviT ferdebis  
profilirebis CaTvliT (karieridan yrilSi)

m3 433.00

305 ZiriTadi da asaqcevi gzis miwis vakisis zedapiris profilireba, 
mosworeba da datkepna saproeqto niSnulamde specifikaciebis 
Tanaxmad. miwis vakisis zedapiris datkepna 45 mn/m2 drekadobis 
modulis maCveneblis miRweviT.

m2 3 450.00

400 asaqcevi gzis wyalarinebaasaqcevi gzis wyalarinebaasaqcevi gzis wyalarinebaasaqcevi gzis wyalarineba

401 mil sagebisa da ukuSevsebisaTvis qviSa-xreSovani masalis miwodeba, 
ganTavseba da datkepna specifikaciebis mixedviT naxazebze naCveneb 
konturebSi

m3 50.57

402 milis seqciebis damzadeba, miwodeba da montaJi da mSeneblobis Semdeg 
demontaJi naxazebisa da specifikaciebis mixedviT yvela damxmare 
masalisa da samuSaos CaTvliT

402.10 1500 mm diametris wriuli rkinabetonis mili m 61.00

1 / 6



saxide gadasasvlelis mSenebloba md. kuxaze
samuSaoTa moculobis uwyisi

bilibilibilibili aRwerilobaaRwerilobaaRwerilobaaRweriloba erTe-ulierTe-ulierTe-ulierTe-uli raodenobaraodenobaraodenobaraodenoba

403 gruntis amoTxra  axali milebisa da sadrenaJe arxebis mosawyobad, 
eqskavaciis procesSi masalis danawevrebis, gafxvierebisa da 
dasawyobebis CaTvliT xelmeored gamoyenebisaTvis an nayarSi 
ganTavsebisaTvis

m3 105.61

500 safarisafarisafarisafari

501.0 asfaltis safari - ZiriTadi gza

501.10
Semasworebeli fenisaTvis saTanado qviSa-xreSovani masalis miwodeba, 
ganTavseba da datkepna naxazebisa da specifikaciebis mixedviT

m3 10.00

501.20
160 mm sisqis RorRovani safuZvlis fenisaTvis saTanado(damtvreuli 
marcvlovani masala, 0-40 mm) masalis miwodeba, ganTavseba da datkepna 
specificaciebisa da naxazebis mixedviT

m3 68.00

501.30 bitumovani sacxis narevis miwodeba da datana specifikaciebis 
mixedviT zedapiris momzadebis CaTvliT

t 0.27

501.40
60 mm sisqis asfaltbetonis safaris qveda fenisaTvis saTanado 
masalis (msxvilmarcvlovani, RorRovani asfaltbetonis cxeli narevi) m2 385.00masalis (msxvilmarcvlovani, RorRovani asfaltbetonis cxeli narevi) 
miwodeba, gaSla da datkepna specifikaciebisa da naxazebis mixedviT 

m2 385.00

501.50 bitumovani sacxis narevis miwodeba da datana specifikaciebis 
mixedviT zedapiris momzadebis CaTvliT

t 0.11

501.60 40 mm sisqis asfaltbetonis safaris zeda (sacveTi) fenisaTvis 
saTanado masalis(wvrilmarcvlovani, RorRovani asfaltbetonis 
cxeli narevi, tipi Б marka II) miwodeba, gaSla da datkepna 
specifikaciebisa da naxazebis mixedviT 

m2 380.00

501.70 qviSa-xreSovani masalis miwodeba da datkepna gverdulebze saproeqto 
naxazebisa da specifikaciebis mixedviT

m3 25.00

502.0 xreSovani safari - asaqcevi gza

502.10 namgliseburi profilis qviSa-xreSovani safaris mowyoba sisqiT 
RerZze 50 sm

m3 1 317.00

600 sagzao aRWurviloba da moniSvnasagzao aRWurviloba da moniSvnasagzao aRWurviloba da moniSvnasagzao aRWurviloba da moniSvna

601
asaqcevi gzisTvis sagzao niSnebis miwodeba da montaJi damtkicebuli 
muSa naxazebis mixedviT da demontaJi mSeneblobis Semdgom, boZis, 
saZirkvlisa da yvela damxmare masalisa da samuSaos CaTvliT  

601.10 gamafrTxilbeli niSnebi cali 2.00
601.20 amkrZalavi niSnebi cali 6.00
601.30 sainformacio-mimmarTveli niSnebi cali 2.00
601.40 cimcima cali 2.00
601.50 mwoliare barieri (1 c sigrZiT 5 m) m 20.00
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saxide gadasasvlelis mSenebloba md. kuxaze
samuSaoTa moculobis uwyisi

bilibilibilibili aRwerilobaaRwerilobaaRwerilobaaRweriloba erTe-ulierTe-ulierTe-ulierTe-uli raodenobaraodenobaraodenobaraodenoba

602
ZiriTad gzaze sagzao moniSvnis datana naxazebisa da specifikaciebis 
mixedviT yvela damxmare masalisa da samuSaos CaTvliT 

602.10 moniSvnis xazi, tipi 1.1 m 204.00

700 vakisis/Wrilis ferdoebis dacvavakisis/Wrilis ferdoebis dacvavakisis/Wrilis ferdoebis dacvavakisis/Wrilis ferdoebis dacva

701 miwis samuSaoebi napirgamagrebis mosawyobad yvela damxmare masalisa 
da samuSaos CaTvliT.

701.10 mdinaris kalapotis gawmenda da napirsamagris qvabulis damatebiTi 
damuSaveba masalis droebiTi dasawyobebis CaTvliT; m3 1 328.00

702 yrilis dacva gabionis blokebiT, mavTulbadis galiebis miwodebis da 
montaJis, Semavsebli fleTili qvis mogrovebis, Mmiwodebisa da 
Calagebis; mavTulbadis masalis, geoteqstilis safenisa  da yvela 
damxmare masalisa da samuSaos CaTvliT

702.10
1000X1000X2000 mm zomis yuTebi m3 350.00

703 misasvleli yrilis safuZvelis dacva kldovani kaWariT 500 mm min 
diametriT m3

220.00

800 xidixidixidixidi

moednis momzadeba, samSeneblo qvabuli, wylis arideba da ukuSevsebamoednis momzadeba, samSeneblo qvabuli, wylis arideba da ukuSevsebamoednis momzadeba, samSeneblo qvabuli, wylis arideba da ukuSevsebamoednis momzadeba, samSeneblo qvabuli, wylis arideba da ukuSevseba

801
samSeneblo qvabulis damuSaveba ganapira burjebis saZirkvlebisaTvis 
uvargisi masalis gatanis, exkavaciisas masalis danawevrebisa da 
gafxvierebis, wyalarinebi, qvabulis profilirebis da ferdebis 
CamoWris da qvabulis gamagrebis CaTvliT. damuSavebis mixedviT 
advilidan saSualomde sirTulis gruntebi

801.10 7 m siRrmemde m3 1 539.00

802 ukuSevsebis masalis miwodeba da datkepna proqtoris standartis 96 % 
Semkvrivebis maCvenebliT

802.10 qviSa-xreSovani Semavsebeli m3 698.25

ximinjovani saZirkvlebiximinjovani saZirkvlebiximinjovani saZirkvlebiximinjovani saZirkvlebi

803 rkinabetonis naburR-nateni tipis ximinjebis mSenebloba droebiTi 
misasvleli gzebisa da kunZulebis mowyobis, gaburRvis, garsebis, 

betonis (klasi C30/37) miwodebis, Casxmisa da Semkvrivebis, 
gamonamuSevari masalis gatanisa da yvela damxmare masalisa da 
samuSaos CaTvliT armirebis garda803.10 1000 mm diametris ximinji m 240.00
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saxide gadasasvlelis mSenebloba md. kuxaze
samuSaoTa moculobis uwyisi

bilibilibilibili aRwerilobaaRwerilobaaRwerilobaaRweriloba erTe-ulierTe-ulierTe-ulierTe-uli raodenobaraodenobaraodenobaraodenoba

804
armaturis foladis miwodeba da montaJi saproeqto mdgomareobaSi 

nazaxebisa da specifikaciebis mixedviT. 500S klasis profilovani 
armatura(armaturis badeebi dauSvebelia) denadobis zRvriT - 500 mn/m2

kg 25 595.39

805 ximinjis Tavebis misadageba rostverkTan dasakavSireblad ximinjis 
Tavebis waWris saproeqto restverkis Ziridan 10 sm-iT maRal 
niSnulebze, betonis demontaJis dros dazianebisagan armaturis 
dacvis, narCenebis gatanisa da yvela damxmare samuSaosa da masalis 
CaTvliT

805.10 1000 mm diametris ximinjebisaTvis cali 20.00

burjebi: betoni, rkinabetoniburjebi: betoni, rkinabetoniburjebi: betoni, rkinabetoniburjebi: betoni, rkinabetoni

806 mWle betonis (klasi C8/12) miwodeba, ganTavseba da Semkvriveba 10 sm 
sisqis sagebis mosawyobad burjis saZirkvlebisa da gadasasvleli 
filisaTvis

m2 289.63

807 rkinabetoni yalibis, Bbetonis miwodebis, Casxmis da Semkvrivebis, 
betonis movlis, saWiroebisamebr Riobebis mowyobis, xiluli 
zedapirebis teqsturis uzrunvelyofis; simaRluri niSnulebis 
azomvis, galvanizebuli WanWikebis miwodebisa da montaJis yvela azomvis, galvanizebuli WanWikebis miwodebisa da montaJis yvela 
damxmare masalisa da samuSaos CaTvliT 

807.10
ganapira burjebis saZirkvlebis/rostverkisaTvis, betonis klasi C30/37 m3 256.50

807.20 ganapira burjebis tanisaTvis(qveda da zeda kedeli, frTebi), betonis 

klasi C30/37
m3 121.66

807.30 sayrdeni da seismuri blokebisaTvis, betonis klasi C30/37 m3 3.41
807.40 gadasasvleli filisaTvis, betonis klasi C30/37 m3 34.06
807.50 frTebze trotuarisa da bordiurebisaTvis m3 11.53
807.60 saregulacio kedlebisaTvis m3 41.49

808
armaturis foladis miwodeba da montaJi saproeqto mdgomareobaSi 

nazaxebisa da specifikaciebis mixedviT. 500S klasis profilovani 
armatura(armaturis badeebi dauSvebelia) denadobis zRvriT - 500 mn/m2

808.10 ganapira burjebis saZirkvlebisTvis/rostverkisTvis kg 14 545.84
808.20 ganapira burjebis tanisaTvis (qveda da zeda kedeli, frTebi) kg 14 502.52
808.30 sayrdeni da seismuri blokebisaTvis kg 555.84
808.40 gadasasvleli filisaTvis kg 4 043.51
808.50 frTebze trotuarisa da bordiurebisaTvis kg 1 228.47
808.60 saregulacio kedlebisaTvis kg 3 686.50

malis naSeni: betoni, rkinabetonimalis naSeni: betoni, rkinabetonimalis naSeni: betoni, rkinabetonimalis naSeni: betoni, rkinabetoni

809 malis naSenis mowyoba winaswardamzadebuli rkinabetonis tesebti 
koWebiT, maTi damzadebis, transportirebisa da montaJis; savali 
nawilisa da trotuaris rkinabetonis filis gamonoliTebis CaTvliT 
yvela damxmare masalisa da samuSaos CaTvliT saproeqto naxazebisa 
da samSeneblo specifikaciebis mixedviT 

809.10 12 m sigrZis rkinabetonis winaswardamzadebuli tesebri koWebis 

damzadeba(C35/43 klasis betoniT), transportireba da montaJi
cali 8.00               
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810
savali nawilis rkinabetonis filis mowyoba trotuaris rkinabetonis 
filis gamonoliTebis CaTvliT yvela damxmare masalisa da samuSaos 
CaTvliT saproeqto naxazebisa da samSeneblo specifikaciebis mixedviT 

810.10 savali nawilis filis dabetoneba (betonis klasi: C30/37) m3 29.74             
810.20 savali nawilis filis armireba(foladis klasi: S500) kg 4 433.65        

xidis aRWurviloba da danamatebixidis aRWurviloba da danamatebixidis aRWurviloba da danamatebixidis aRWurviloba da danamatebi

811 marTkuTxa elastomeris sayrdeni nawilebis miwodeba da montaJi 

(Mauer&Sohne an eqvivalenti) sayrdeni zedapiris momzadebis, 
epoqsituri betonis sagebis da yvela damxmare masalisa da samuSaos 
CaTvliT 

811.10 sayrdeni nawilis tipi 1, zoma 200X300X42 cali 16.00

812 wyalgaumtari sadeformacio nakeris (Mauer&Sohne,  tipi D80 an 
eqvivalenti) miwodeba da montaJi, zolovani rezinis sadebis, samagri 

CarCos, koroziisagan dacvis (EN ISO 12944-4 standartiT pirveladi da 
Sualeduri dafarviT) da yvela damxmare masalisa da samuSaos 
CaTvliT damtkicebuli muSa naxazebis mixedviT

m 21.00

813 cxlad galvanizebuli foladis moajirebis miwodeba da montaJi 813 cxlad galvanizebuli foladis moajirebis miwodeba da montaJi 
damtkicebuli muSa naxazebis mixedviT damyoli SeerTebis 
uzrunvelyofiT sadeformacio nakerebze, dgarebis, koroziisagan 

dacvis (EN ISO 12944-4 standartiT pirveladi da Sualeduri 
dafarviT) da yvela damxmare masalisa da samuSaos CaTvliT 

m 42.00

814 Tujis wyalgamSvebi sistemis  (Zabris kompleqti zomiT 400X500 mm, 
damSvebi mili, diametri 150 mm, sigrZe 750-1500 mm) damzadeba, miwodeba 
da montaJi xidis baqnis filaSi naxazebis mixedviT aranakleb 200 mm 
diametris da 200 mm siRrmis xvrelebis uzrunvelyofiT Camagrebis 
detalebis, fisovan Semkvrelze damzadebuli erTgvarovani 
marcvlovani(8/16 mm) safiltracio masalis sagebis da yvela damxmare 
masalisa da samuSaos CaTvliT

cali 4.00

hidroizolacia, nakerebi,safari, koroziisagan dacvahidroizolacia, nakerebi,safari, koroziisagan dacvahidroizolacia, nakerebi,safari, koroziisagan dacvahidroizolacia, nakerebi,safari, koroziisagan dacva

815 hidroizolaciis mowyoba naxazebis mixedviT yvela bitumovani da 
damxmare masalisa da samuSaos CaTvliT

815.10
cxeli asfaltis mimarT medegi hidrosaizolacio safenis miwodeba da 
dageba specifikaciebis mixedviT sadrenaJe ZabrebTan misadagebisa da 
waWris, bitumovan SenaerTTan SeWidebis uzrunvelyofis, aranakleb 10 
sm siganis grZivi da ganivi pirgadadebis, saWiroebisamebr zedapiris 
moxvewa-moSandakebis, SeWidebis bitumovani an eqvivalenturi sacxis 
datanis da yvela damxmare masalisa da samuSaos CaTvliT inJinris 
miTiTebis Sesabamisad

m2 92.40

816 wvrilmarcvlovani asfaltbetonis miwodeba da dageba datkepniT 
specifikaciebisa da naxazebis Sesabamisad, rogorc safaris 50 mm 
sisqis qveda damcavi fena, yvela damxmare masalisa da samuSaos 
CaTvliT

m2 90.00
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817
wvrilmarcvlovani asfaltbetonis miwodeba da dageba datkepniT 
specifikaciebisa da naxazebis Sesabamisad, rogorc safaris 40 mm 
sisqis sacveTi fena, sadeformacio nakerebTan da bordiurebTan 
nakerebis waWra/misadagebisa, sadeformacio nakerebisa da bordiurebis 
mierTebis adgilebSi cxlad damuSavebadi sagozavi naerTis miwodebisa 
da datanis(Senarevebis gareSe, nakeris siRrme 5.0 sm, sigane 1,5 sm) da 
yvela damxmare masalisa da samuSaos CaTvliT

m2 90.00
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saxide gadasasvlelis mSenebloba md. kuxaze. wyaltubo-xonis s/g-is me-13 kilometri.  
Pproeqtis sainJinro  angariSi 

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, apartamenti #1, Tbilisi, saqarTvelo  gverdi -  28 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

danarTi 6: gegmur simaRluri wertilebi 
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