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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 20 21 22

1 1 2.3-2.5 1.2 d 20.4 24.2 18.5 5.7 2.66 - - - - - - 0.33 - - - -

2 2 2.6-2.8 2.3 d 19.8 22.1 19.3 2.8 2.65 - - - - - - 0.18 - - - -

20.1 23.2 18.9 4.3 2.66 - - - - - - 0.26 - - - -

19.8 22.1 18.5 2.8 2.65 - - - - - - 0.18 - - - -

20.4 24.2 19.3 5.7 2.66 - - - - - - 0.33 - - - -

3 1 5.8-6.0 1.4 m 24.8 41.5 23.5 18.0 2.72 1.89 1.51 44.3 0.796 29.3 0.85 0.07 16068 - - 854

4 1 8.8-9.0 1.5 m 26.7 41.1 22.3 18.8 2.72 1.88 1.48 45.4 0.833 30.6 0.87 0.23 - 16.8 46.8 -

5 1 9.9-10.0 1.6 m 25.5 41.5 20.6 20.9 2.71 1.86 1.48 45.3 0.829 30.6 0.83 0.23 16210 - - 588

6 1 10.6-10.9 1.7 m 24.4 40.8 22.1 18.7 2.72 1.85 1.49 45.3 0.829 30.5 0.80 0.12 - - - 783

7 1 13.2-13.5 1.8 m 25.6 42.5 22.6 19.9 2.72 1.87 1.49 45.3 0.827 30.4 0.84 0.15 15908 17.2 50.3 -

8 2 5.3-5.5 2.4 m 26.1 44.1 22.4 21.7 2.74 1.89 1.50 45.3 0.828 30.2 0.86 0.17 16021 16.5 49.5 -

9 2 6.8-7.0 2.5 m 24.9 44.5 21.3 23.2 2.73 1.88 1.51 44.9 0.814 29.8 0.84 0.16 - 16.4 48.7 678

25.4 42.3 22.1 20.2 2.72 1.87 1.49 45.1 0.822 30.2 0.84 0.16 16052 16.7 48.8 726

24.4 40.8 20.6 18.0 2.71 1.85 1.48 44.3 0.796 29.3 0.80 0.07 15908 16.4 46.8 588

26.7 44.5 23.5 23.2 2.74 1.89 1.51 45.4 0.833 30.6 0.87 0.23 16210 17.2 50.3 854

10 1 15.5-15.8 1.9 m 8.9 - - - 2.71 2.20 2.02 25.5 0.341 12.6 0.71 - - - - 24891

11 1 18.7-18.9 1.10 m 9.6 - - - 2.72 1.94 1.77 34.9 0.537 19.7 0.49 - - - - 26819

12 1 23.3-23.6 1.11 m 11.4 - - - 2.71 2.14 1.92 29.1 0.411 15.2 0.75 - - - - 32547

13 2 9.8-10.0 2.6 m 10.5 - - - 2.71 2.00 1.81 33.2 0.497 18.3 0.57 - - - - 22635

14 2 11.5-11.7 2.7 m 9.1 - - - 2.72 2.18 2.00 26.5 0.361 13.3 0.69 - - - - 23654

15 2 14.5-14.8 2.8 m 9.9 - - - 2.72 2.06 1.87 31.1 0.451 16.6 0.60 - - - - 30186

9.9 - - - 2.72 2.09 1.90 30.1 0.433 16.0 0.63 - - - - 26789

8.9 - - - 2.71 1.94 1.77 25.5 0.341 12.6 0.49 - - - - 22635

11.4 - - - 2.72 2.20 2.02 34.9 0.537 19.7 0.75 - - - - 32547
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sge 2* kenWovani grunti, xreSiT da kaWariT. karbonatuli, yavisferi TixaqviSis 20-25% SemavsebeliT

sge 3 Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, nax. myari, karbonatuli, Txel Sreebrivi

sge 4 gamofituli ZiriTadi qani, saSualo Sreebrivi qviSaqvebis (40-30%) da  TxelSreebrivi argilitebis (60-70%) morigeoba, momwvano-

nacrisferi, karbonatuli
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გრანულომეტრიული შემადგენლობა

საცერზე დარჩენილი ფრაქციების ზომები მმ–ში
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h!f!p!u!f!r!t!f!s!w!j!t!j

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

granulometriuli Semadgenloba (grafiki)

ადგილმდებარეობ პროექტი
saxide gadasasvleli md. waCxuraze

შურფი # 1

გრუნტის აღწერა: ნიმუში # 1.2

kenWovani grunti, xreSiT da kaWariT. karbonatuli, yavisferi TixaqviSis 20-25% SemavsebeliT სიღრმე, მ 2.3‐2.5

თარიღი 26.08.2014ტესტირების მეთოდი BS 1377 : Part 2 : 1990 : 9.5
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 G  e  o  T  e  c  h  S  e  r  v  i  c  e 

granulometriuli Semadgenloba (grafiki)

ადგილმდებარეობ პროექტი
saxide gadasasvleli md. waCxuraze

შურფი # 2

გრუნტის აღწერა: ნიმუში # 2.3

kenWovani grunti, xreSiT da kaWariT. karbonatuli, yavisferi TixaqviSis 20-25% SemavsebeliT სიღრმე, მ 2.6‐2.8

თარიღი 26.08.2014ტესტირების მეთოდი BS 1377 : Part 2 : 1990 : 9.5
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ხრეში >2.0 ‐ 24.8

ქვიშა 0.05‐2.0 ‐ 2.72

მტვერი 0.005‐0.05 ‐ 1.89

თიხა <0.005 ‐ 1.51

41.5

‐ 23.5

‐ 18

‐ 0.85

 ბუნებრივი ტენიანობა,  W  %

 სიმკვრივე,  ρ გ/სმ 3

 ჩონჩხის სიმკვრივე,  ρ d  გ/სმ 3

 წყალგაჯერების ხარისხი,   S r

 მინერალური ნაწ. სიმკვრივე,  ρs გ/სმ 3

ჯდენადობა და გაჯირჯვება
 დაჯდ. საწყისი დაწნევა, P S  კპა

 თავისუფალი გაჯირჯვება, δ %

 გაჯირჯვების წნევა, P sw  კპა

28 10

 პლასტიკურობის ზედა ზღვარი,   W L  %

 პლასტიკურობის ქვედა ზღვარი, WP  %

 პლასტიკურობის რიცხვი,  I P

28 10

წონა რგოლი + გრუნტი,  Q 1  გრ 278.51 278.51

75.0

107.1

1.4

პროექტი:

5.8‐6.0

ცდამდე

რგოლის დიამეტრი,  D  მმ

240.91

20.0

ქანის აღწერა:

სიღრმე, მ

რგოლის წონა,  Q  გრ

წონა რგოლი + მშრალი გრუნტი,  Q 2  გრ

ადგილმდებარეობა:

რგოლი # 1

გრუნტების ფიზიკური მაჩვენებლები 
ბუნებრივ მდგომარეობაში

h!f!p!u!f!r!t!f!s!w!j!t!j!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  G  e  o  T  e  c  h  S  e  r  v  i  c  e 
ქანების კომპრესიაზე გამოცდის შედეგები

saxide 

gadasasvleli md. 

waCxuraze

გრანულომეტრიული შედგენილობა

ტენიანობა W%

ნიმუშის #
ჭაბურღილი #

ГОСТ 23908‐79ცდის მეთოდი

გრუნტების ფიზიკური მაჩვენებლები

რგოლის სიმაღლე,  H  მმ

თარიღი 27.08.2014
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თედლიაშვილი მარტიაშვილი

დაამტკიცაშენიშვნა: გამოცდის 
პირობები:

რგოლი # 1 ‐ წყალგაჯერებული, თავისუფალი გაჯირჯვების შესაძლებლობით
ნაცვლიშვილი

ხვედრითიდატვირთვა, P  კპა



ხრეში >2.0 ‐ 25.5

ქვიშა 0.05‐2.0 ‐ 2.71

მტვერი 0.005‐0.05 ‐ 1.86
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41.5

‐ 20.6

‐ 20.9

‐ 0.83

 ბუნებრივი ტენიანობა,  W  %

 სიმკვრივე,  ρ გ/სმ 3

 ჩონჩხის სიმკვრივე,  ρ d  გ/სმ 3

 წყალგაჯერების ხარისხი,   S r

 მინერალური ნაწ. სიმკვრივე,  ρs გ/სმ 3

ჯდენადობა და გაჯირჯვება
 დაჯდ. საწყისი დაწნევა, P S  კპა

 თავისუფალი გაჯირჯვება, δ %

 გაჯირჯვების წნევა, P sw  კპა

29 96

 პლასტიკურობის ზედა ზღვარი,   W L  %

 პლასტიკურობის ქვედა ზღვარი, WP  %

 პლასტიკურობის რიცხვი,  I P

29 96

წონა რგოლი + გრუნტი,  Q 1  გრ 277.29 277.29

75.0

107.1

1.6

პროექტი:

9.9‐10.0

ცდამდე

რგოლის დიამეტრი,  D  მმ

238.05

20.0

ქანის აღწერა:

სიღრმე, მ

რგოლის წონა,  Q  გრ

წონა რგოლი + მშრალი გრუნტი,  Q 2  გრ

ადგილმდებარეობა:

რგოლი # 1

გრუნტების ფიზიკური მაჩვენებლები 
ბუნებრივ მდგომარეობაში

h!f!p!u!f!r!t!f!s!w!j!t!j!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  G  e  o  T  e  c  h  S  e  r  v  i  c  e 
ქანების კომპრესიაზე გამოცდის შედეგები

saxide gadasasvleli 

md. waCxuraze
გრანულომეტრიული შედგენილობა

ტენიანობა W%

ნიმუშის #
ჭაბურღილი #

ГОСТ 23908‐79ცდის მეთოდი

გრუნტების ფიზიკური მაჩვენებლები

რგოლის სიმაღლე,  H  მმ

თარიღი 27.08.2014

1

ცდის შემდეგg

Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, 

nax. myari, karbonatuli, Txel Sreebrivi
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m
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ი,
 E

0 კ
პა

0.0 0.000 0.000 0.000 0.829 1.48 ‐ ‐
50.0 0.130 0.130 0.007 0.817 1.49 0.0002 3985
100.0 0.237 0.237 0.012 0.807 1.50 0.0002 4857
200.0 0.378 0.378 0.019 0.794 1.51 0.0001 7319 16210 4 1
300.0 0.489 0.489 0.024 0.784 1.52 0.0001 9309

43.94

29.96

45.31

2.21

29.96

1.48

1

1.52
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141301

ფორიანობის კოეფიციენტი, e

კომპრესიული გამოცდის შედეგები

წყალგაჯერების ხარისხი, S r

ჩონჩხის სიმკვრივე, ρ d  გ/სმ
3

კონსისტენციის მაჩვენებელი,    I L

0.7840.829

1.00

9376

0.52

17971
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0.45
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შეასრულა შეამოწმა
თედლიაშვილი მარტიაშვილი

დაამტკიცაშენიშვნა: გამოცდის 
პირობები:

რგოლი # 1 ‐ წყალგაჯერებული, თავისუფალი გაჯირჯვების შესაძლებლობით
ნაცვლიშვილი

ხვედრითიდატვირთვა, P  კპა



ხრეში >2.0 ‐ 25.6

ქვიშა 0.05‐2.0 ‐ 2.72

მტვერი 0.005‐0.05 ‐ 1.87

თიხა <0.005 ‐ 1.49

42.5

‐ 22.6

‐ 19.9

‐ 0.84

 ბუნებრივი ტენიანობა,  W  %

 სიმკვრივე,  ρ გ/სმ 3

 ჩონჩხის სიმკვრივე,  ρ d  გ/სმ 3

 წყალგაჯერების ხარისხი,   S r

 მინერალური ნაწ. სიმკვრივე,  ρs გ/სმ 3

ჯდენადობა და გაჯირჯვება
 დაჯდ. საწყისი დაწნევა, P S  კპა

 თავისუფალი გაჯირჯვება, δ %

 გაჯირჯვების წნევა, P sw  კპა

30 10

 პლასტიკურობის ზედა ზღვარი,   W L  %

 პლასტიკურობის ქვედა ზღვარი, WP  %

 პლასტიკურობის რიცხვი,  I P

30 10

წონა რგოლი + გრუნტი,  Q 1  გრ 278.24 278.24

75.0

107.1

1.8

პროექტი:

13.2‐13.5

ცდამდე

რგოლის დიამეტრი,  D  მმ

238.65

20.0

ქანის აღწერა:

სიღრმე, მ

რგოლის წონა,  Q  გრ

წონა რგოლი + მშრალი გრუნტი,  Q 2  გრ

ადგილმდებარეობა:

რგოლი # 1

გრუნტების ფიზიკური მაჩვენებლები 
ბუნებრივ მდგომარეობაში

h!f!p!u!f!r!t!f!s!w!j!t!j!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  G  e  o  T  e  c  h  S  e  r  v  i  c  e 
ქანების კომპრესიაზე გამოცდის შედეგები

saxide gadasasvleli 

md. waCxuraze
გრანულომეტრიული შედგენილობა

ტენიანობა W%

ნიმუშის #
ჭაბურღილი #

ГОСТ 23908‐79ცდის მეთოდი

გრუნტების ფიზიკური მაჩვენებლები

რგოლის სიმაღლე,  H  მმ

თარიღი 27.08.2014

1

ცდის შემდეგg

Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, 

nax. myari, karbonatuli, Txel Sreebrivi
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0 კ
პა

0.0 0.000 0.000 0.000 0.827 1.49 ‐ ‐
50.0 0.160 0.160 0.008 0.812 1.50 0.0003 3243
100.0 0.277 0.277 0.014 0.802 1.51 0.0002 4448
200.0 0.422 0.422 0.021 0.788 1.52 0.0001 7131 15908 4 1
300.0 0.539 0.539 0.027 0.778 1.53 0.0001 8849

43.75

30.10

45.26

2.23

30.10

1.49

1

1.53

0.99

137411

ფორიანობის კოეფიციენტი, e

კომპრესიული გამოცდის შედეგები

წყალგაჯერების ხარისხი, S r

ჩონჩხის სიმკვრივე, ρ d  გ/სმ
3

კონსისტენციის მაჩვენებელი,    I L

0.7780.827

1.00
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‐
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1.991.94სიმკვრივე,   ρ გ/სმ 3
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დეფორმაციის მრუდი
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ხვედრითიდატვირთვა, P კპა

შეასრულა შეამოწმა
თედლიაშვილი მარტიაშვილი

დაამტკიცაშენიშვნა: გამოცდის 
პირობები:

რგოლი # 1 ‐ წყალგაჯერებული, თავისუფალი გაჯირჯვების შესაძლებლობით
ნაცვლიშვილი

ხვედრითიდატვირთვა, P  კპა



ხრეში >2.0 ‐ 26.1

ქვიშა 0.05‐2.0 ‐ 2.74

მტვერი 0.005‐0.05 ‐ 1.89

თიხა <0.005 ‐ 1.50

44.1

‐ 22.4

‐ 21.7

‐ 0.86

 ბუნებრივი ტენიანობა,  W  %

 სიმკვრივე,  ρ გ/სმ 3

 ჩონჩხის სიმკვრივე,  ρ d  გ/სმ 3

 წყალგაჯერების ხარისხი,   S r

 მინერალური ნაწ. სიმკვრივე,  ρs გ/სმ 3

ჯდენადობა და გაჯირჯვება
 დაჯდ. საწყისი დაწნევა, P S  კპა

 თავისუფალი გაჯირჯვება, δ %

 გაჯირჯვების წნევა, P sw  კპა

29 92

 პლასტიკურობის ზედა ზღვარი,   W L  %

 პლასტიკურობის ქვედა ზღვარი, WP  %

 პლასტიკურობის რიცხვი,  I P

29 92

წონა რგოლი + გრუნტი,  Q 1  გრ 279.16 279.16

75.0

107.1

2.4

პროექტი:

5.3‐5.5

ცდამდე

რგოლის დიამეტრი,  D  მმ

239.53

20.0

ქანის აღწერა:

სიღრმე, მ

რგოლის წონა,  Q  გრ

წონა რგოლი + მშრალი გრუნტი,  Q 2  გრ

ადგილმდებარეობა:

რგოლი # 1

გრუნტების ფიზიკური მაჩვენებლები 
ბუნებრივ მდგომარეობაში

h!f!p!u!f!r!t!f!s!w!j!t!j!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  G  e  o  T  e  c  h  S  e  r  v  i  c  e 
ქანების კომპრესიაზე გამოცდის შედეგები

saxide 

gadasasvleli md. 

waCxuraze

გრანულომეტრიული შედგენილობა

ტენიანობა W%

ნიმუშის #
ჭაბურღილი #

ГОСТ 23908‐79ცდის მეთოდი

გრუნტების ფიზიკური მაჩვენებლები

რგოლის სიმაღლე,  H  მმ

თარიღი 27.08.2014

2

ცდის შემდეგg

Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, 

nax. myari, karbonatuli, Txel Sreebrivi
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0.0 0.000 0.000 0.000 0.828 1.50 ‐ ‐
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EOTECHSER VICE

WaburRili #

saxide gadasasvleli md. waCxuraze
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gruntebis Zvraze gamocdis laboratoriuli Sedegebi

adgilmdebareoba:
proeqti

nimuSis #

siRrme, m

TariRi
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27.08.2014

Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, nax. myari, karbonatuli, Txel 
Sreebrivi
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EOTECHSER VICE

WaburRili #

saxide gadasasvleli md. waCxuraze

1qanis aRwera:

gruntebis Zvraze gamocdis laboratoriuli Sedegebi

adgilmdebareoba:
proeqti

nimuSis #

siRrme, m

TariRi

1.8
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27.08.2014

Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, nax. myari, karbonatuli, Txel 
Sreebrivi

ГОСТ 12248‐78gamocdis meTodi: konsolidirebuli (neli) Wragamocdis reJimi:
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EOTECHSER VICE

WaburRili #

saxide gadasasvleli md. waCxuraze

2qanis aRwera:

gruntebis Zvraze gamocdis laboratoriuli Sedegebi

adgilmdebareoba:
proeqti

nimuSis #

siRrme, m

TariRi

2.4

5.3‐5.5

27.08.2014

Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, nax. myari, karbonatuli, Txel 
Sreebrivi

ГОСТ 12248‐78gamocdis meTodi: konsolidirebuli (neli) Wragamocdis reJimi:

r
i
 
n
a
w
. 
,

n
i
s
,

l
i
s
,

a
, a
, 

plastikurobis 
zRvrebi, %

S
e
m
c
a
o
b
i
s
 

i
s
x
i
, 

S
r

იკ
ალ

უ
რ
ი 

რ
თ
ვა
, P

 კ
პა

r
i
a
n
o
b
a
, 

n
 
%

simkvrive,  g/sm
3

i
a
n
o
b
i
s
 

i
c
i
e
n
t
i
, 

eძა
ლ
ა, 
τ კ

პა

ნი
 ხ
ახ
უ
ნი

ს 
იე

ნტ
ი,
 tg

φ
⁰

i
 
t
e
n
i
a
n
o
b
a
,

W
 
%

r
o
b
i
s
 
r
i
c
x
v
i
, 
 

I P

i
s
t
e
n
c
i
i
s
 

e
b
e
l
i
, 

 I
L

ГОСТ 12248 78gamocdis meTodi:

gansazRvrulia

konsolidirebuli (neli) Wragamocdis reJimi:
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EOTECHSER VICE

WaburRili #

saxide gadasasvleli md. waCxuraze

2qanis aRwera:

gruntebis Zvraze gamocdis laboratoriuli Sedegebi

adgilmdebareoba:
proeqti

nimuSis #

siRrme, m

TariRi

2.5

6.8‐7.0

27.08.2014

Zlier gamofituli ZiriTadi qani, Tixa molurjo-nacrisferi, nax. myari, karbonatuli, Txel 
Sreebrivi

ГОСТ 12248‐78gamocdis meTodi: konsolidirebuli (neli) Wragamocdis reJimi:
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ГОСТ 12248 78gamocdis meTodi:
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konsolidirebuli (neli) Wragamocdis reJimi:
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6 1.9⁶ 4.07 5.25 8.69 21.30 1.87 0.98 4.93 22.60
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კოკოლაშვილი

დარბილების კოეფიციენტი,    K рз

სასუალო მნიშვნელობა,    σ w
c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

საშუალო მნიშვნელობა,    σ c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

24.9

1.17
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ადგილმდებარეობა:

გრუნტის აღწერა:
gamofituli ZiriTadi qani, saSualo Sreebrivi 

qviSaqvebis (40-30%) da  TxelSreebrivi argilitebis 

(60-70%) morigeoba

ГОСТ 21153.2‐84

ზომები, სმ

გამოცდის მეთოდი:

წყალგაჯერებულ მდგომარეობაში

ტენიანობა,  W  %

წყალგაჯერების ხარისხი,   G

მინ. ნაწ. სიმკვრივე, ρ s   გ/სმ ³

სიმკვრივე,    ρ  გ/სმ³
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1.1

18.7‐18.9

27.08.2014
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EOTECHSER VICE

სი
გ

სი
გ

სი
მა
ღ

სი
გ

სი
გ

სი
მა
ღ

1 1.1¹ 5.31 4.45 7.76 23.70 1.59 0.94 6.46 25.56

2 1.1² 4.11 5.17 6.61 21.20 1.42 0.90 6.58 28.10

3 1.1³ 4.65 5.99 6.59 27.80 1.24 0.87 8.63 26.94

4 1.1⁴ 4.87 5.94 7.27 28.90 1.35 0.89 9.13 28.07

5 1.1⁵ 5.88 4.59 6.58 27.00 1.26 0.87 8.03 25.93

6 1.1⁶ 5.20 4.34 7.47 22.60 1.57 0.93 6.34 26.20
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კოკოლაშვილი

დარბილების კოეფიციენტი,    K рз

სასუალო მნიშვნელობა,    σ w
c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

საშუალო მნიშვნელობა,    σ c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

26.8
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ადგილმდებარეობა:

გრუნტის აღწერა:
gamofituli ZiriTadi qani, saSualo Sreebrivi 

qviSaqvebis (40-30%) da  TxelSreebrivi argilitebis 

(60-70%) morigeoba

ГОСТ 21153.2‐84

ზომები, სმ

გამოცდის მეთოდი:

წყალგაჯერებულ მდგომარეობაში

ტენიანობა,  W  %

წყალგაჯერების ხარისხი,   G

მინ. ნაწ. სიმკვრივე, ρ s   გ/სმ ³

სიმკვრივე,    ρ  გ/სმ³
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EOTECHSER VICE

სი
გ

სი
გ

სი
მა
ღ

სი
გ

სი
გ

სი
მა
ღ

1 1.11¹ 4.80 5.66 7.55 27.20 1.44 0.91 10.02 33.49

2 1.11² 4.30 4.29 8.71 18.40 2.03 0.99 6.27 33.83

3 1.11³ 4.52 4.21 6.51 19.00 1.49 0.92 6.69 32.31

4 1.11⁴ 5.17 4.66 7.33 24.10 1.49 0.92 8.71 33.20

5 1.11⁵ 4.18 5.15 6.18 21.50 1.33 0.89 7.73 31.84

6 1.11⁶ 5.96 5.25 7.94 31.30 1.42 0.90 10.51 30.34
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შეამოწმა

კოკოლაშვილი

დარბილების კოეფიციენტი,    K рз

სასუალო მნიშვნელობა,    σ w
c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

საშუალო მნიშვნელობა,    σ c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V
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ადგილმდებარეობა:

გრუნტის აღწერა:
gamofituli ZiriTadi qani, saSualo Sreebrivi 

qviSaqvebis (40-30%) da  TxelSreebrivi argilitebis 

(60-70%) morigeoba

ГОСТ 21153.2‐84

ზომები, სმ

გამოცდის მეთოდი:

წყალგაჯერებულ მდგომარეობაში

ტენიანობა,  W  %

წყალგაჯერების ხარისხი,   G

მინ. ნაწ. სიმკვრივე, ρ s   გ/სმ ³

სიმკვრივე,    ρ  გ/სმ³
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2.6

9.8‐10.0

27.08.2014
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EOTECHSER VICE

სი
გ

სი
გ

სი
მა
ღ

სი
გ

სი
გ

სი
მა
ღ

1 2.6¹ 5.89 5.77 6.48 34.00 1.11 0.83 9.57 23.46

2 2.6² 4.70 4.11 7.42 19.30 1.68 0.95 4.54 22.42

3 2.6³ 4.31 4.98 7.77 21.50 1.67 0.95 4.87 21.55

4 2.6⁴ 5.50 5.58 7.19 30.70 1.30 0.88 7.62 21.84

5 2.6⁵ 4.34 5.36 8.53 23.30 1.76 0.96 5.39 22.30

6 2.6⁶ 4.24 4.52 8.52 19.20 1.95 0.98 4.68 24.02
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კოკოლაშვილი

დარბილების კოეფიციენტი,    K рз

სასუალო მნიშვნელობა,    σ w
c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

საშუალო მნიშვნელობა,    σ c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V
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ადგილმდებარეობა:

გრუნტის აღწერა:
gamofituli ZiriTadi qani, saSualo Sreebrivi 

qviSaqvebis (40-30%) da  TxelSreebrivi argilitebis 

(60-70%) morigeoba

ГОСТ 21153.2‐84

ზომები, სმ

გამოცდის მეთოდი:

წყალგაჯერებულ მდგომარეობაში

ტენიანობა,  W  %

წყალგაჯერების ხარისხი,   G

მინ. ნაწ. სიმკვრივე, ρ s   გ/სმ ³

სიმკვრივე,    ρ  გ/სმ³
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11.5‐11.7
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EOTECHSER VICE

სი
გ

სი
გ

სი
მა
ღ

სი
გ

სი
გ

სი
მა
ღ

1 2.7¹ 4.62 5.45 6.60 25.20 1.31 0.88 6.98 24.43

2 2.7² 4.12 4.11 7.36 17.00 1.79 0.97 3.98 22.67

3 2.7³ 4.59 5.70 7.92 26.10 1.54 0.93 6.47 23.00

4 2.7⁴ 4.16 5.04 7.86 21.00 1.71 0.96 5.02 22.85

5 2.7⁵ 5.68 4.79 6.21 27.20 1.19 0.86 7.17 22.58

6 2.7⁶ 4.72 5.00 7.26 23.60 1.49 0.92 6.85 26.67
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კოკოლაშვილი

დარბილების კოეფიციენტი,    K рз

სასუალო მნიშვნელობა,    σ w
c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

საშუალო მნიშვნელობა,    σ c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V
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ადგილმდებარეობა:

გრუნტის აღწერა:
gamofituli ZiriTadi qani, saSualo Sreebrivi 

qviSaqvebis (40-30%) da  TxelSreebrivi argilitebis 

(60-70%) morigeoba

ГОСТ 21153.2‐84
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winaaRmdegoba erTrerZa kumSvaze
saxide gadasasvleli md. 
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სი
გ

სი
გ

სი
მა
ღ

სი
გ

სი
გ

სი
მა
ღ

1 2.8¹ 5.93 5.50 6.32 32.60 1.11 0.83 11.63 29.68

2 2.8² 4.21 5.06 7.45 21.30 1.61 0.94 6.56 28.97

3 2.8³ 4.99 4.67 8.49 23.30 1.76 0.96 7.29 30.13

4 2.8⁴ 4.65 5.58 7.07 25.90 1.38 0.90 8.59 29.74

5 2.8⁵ 5.83 4.39 8.32 25.60 1.63 0.94 8.46 31.20

6 2.8⁶ 4.66 4.32 7.70 20.10 1.72 0.96 6.61 31.49
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სასუალო მნიშვნელობა,    σ w
c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

საშუალო მნიშვნელობა,    σ c   მპა

საშუალო კვადრატული გადახრა,       Δ

ვარიაციის კოეფიციენტი,      V

30.2

0.97

3.2



adgilmdebareoba:

nimuSis aRwera:

testirebis 
meTodi:     

nimuSis zomebi

diametri   D₀ ,      mm masa,        g 366.03

farTi    А ₀ ,             mm
² ConCxis wona, g 297.36

sigrZe   L ₀ ,          mm tenianoba , % 23.09

moculoba V ³ nimuSis forma kasriseburi

50

1963.50

100

196 35

ГОСТ 12248‐96 : 5.2  kernis nominaluri diametri,     mm ‐

sawyisi cdis Semdeg nimuSis mdebareoba kernSi

siRrme,  m 5.8‐6.0
Zlier gamofituli ZiriTadi qani, Tixa molurjo-

nacrisferi, nax. myari, karbonatuli, Txel Sreebrivi
TariRi 26.08.2014

WaburRili # 1

nimuSis # 1.4

h!f!p!u!f!r!t!f!s!w!j!t!j

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

gamocda erTRerZa kumSvaze

proeqti
saxide gadasasvleli md. waCxuraze

EOTECHSER VICE

moculoba   V,     сm nimuSis forma kasriseburi

masa ,                       g

simkvrive     ρ ,    t/m
³

winaaRmdegoba aradrenirebul 

Zvraze C u ,  kpa
427

Rerzuli deformacia rRvevisas  

ε,         %
8.50%

winaaRmdegoba erTRerZa kumSvaze 

R ,    kpa
854

853.79

kompresiuli gamocda

Zalovani rgolis # "780460‐00944" ‐ 10kN

deformaciis siCqare,  mm/wT danayofis fasi, n/danay. dawneva,    kpa/danay.

2.00 8.984 4.67

nimuSis Canaxati cdis Semdeg
maqsimaluri RerZuli dawneva,   
kpa

196.35

371.10

1.89

Seasrula

xatiaSvili

Seamowma daamtkica

kokolaSvili nacvliSvili



adgilmdebareoba:

nimuSis aRwera:

testirebis 
meTodi:     

nimuSis zomebi

diametri   D₀ ,      mm masa,        g 360.14

farTi    А ₀ ,             mm
² ConCxis wona, g 291.00

sigrZe   L ₀ ,          mm tenianoba , % 23.76

moculoba V ³ nimuSis forma kasriseburi

50

1963.50

100

196 35

ГОСТ 12248‐96 : 5.2  kernis nominaluri diametri,     mm ‐

sawyisi cdis Semdeg nimuSis mdebareoba kernSi

siRrme,  m 9.9‐10.0
Zlier gamofituli ZiriTadi qani, Tixa molurjo-

nacrisferi, nax. myari, karbonatuli, Txel Sreebrivi
TariRi 26.08.2014

WaburRili # 1

nimuSis # 1.6

h!f!p!u!f!r!t!f!s!w!j!t!j

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

gamocda erTRerZa kumSvaze

proeqti
saxide gadasasvleli md. waCxuraze

EOTECHSER VICE

moculoba   V,     сm nimuSis forma kasriseburi

masa ,                       g

simkvrive     ρ ,    t/m
³

winaaRmdegoba aradrenirebul 

Zvraze C u ,  kpa
294

Rerzuli deformacia rRvevisas  

ε,         %
7.00%

winaaRmdegoba erTRerZa kumSvaze 

R ,    kpa
588

587.95

kompresiuli gamocda

Zalovani rgolis # "780460‐00944" ‐ 10kN

deformaciis siCqare,  mm/wT danayofis fasi, n/danay. dawneva,    kpa/danay.

2.00 8.984 4.67

nimuSis Canaxati cdis Semdeg
maqsimaluri RerZuli dawneva,   
kpa

196.35

365.21

1.86

Seasrula

xatiaSvili

Seamowma daamtkica

kokolaSvili nacvliSvili



adgilmdebareoba:

nimuSis aRwera:

testirebis 
meTodi:     

nimuSis zomebi

diametri   D₀ ,      mm masa,        g 358.17

farTi    А ₀ ,             mm
² ConCxis wona, g 292.00

sigrZe   L ₀ ,          mm tenianoba , % 22.66

moculoba V ³ nimuSis forma kasriseburi

50

1963.50

100

196 35

ГОСТ 12248‐96 : 5.2  kernis nominaluri diametri,     mm ‐

sawyisi cdis Semdeg nimuSis mdebareoba kernSi

siRrme,  m 10.6‐10.9
Zlier gamofituli ZiriTadi qani, Tixa molurjo-

nacrisferi, nax. myari, karbonatuli, Txel Sreebrivi
TariRi 26.08.2014

WaburRili # 1

nimuSis # 1.7

h!f!p!u!f!r!t!f!s!w!j!t!j

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

gamocda erTRerZa kumSvaze

proeqti
saxide gadasasvleli md. waCxuraze

EOTECHSER VICE

moculoba   V,     сm nimuSis forma kasriseburi

masa ,                       g

simkvrive     ρ ,    t/m
³

winaaRmdegoba aradrenirebul 

Zvraze C u ,  kpa
392

Rerzuli deformacia rRvevisas  

ε,         %
7.50%

winaaRmdegoba erTRerZa kumSvaze 

R ,    kpa
783

783.32

kompresiuli gamocda

Zalovani rgolis # "780460‐00944" ‐ 10kN

deformaciis siCqare,  mm/wT danayofis fasi, n/danay. dawneva,    kpa/danay.

2.00 8.984 4.67

nimuSis Canaxati cdis Semdeg
maqsimaluri RerZuli dawneva,   
kpa

196.35

363.25

1.85

Seasrula

xatiaSvili

Seamowma daamtkica

kokolaSvili nacvliSvili



adgilmdebareoba:

nimuSis aRwera:

testirebis 
meTodi:     

nimuSis zomebi

diametri   D₀ ,      mm masa,        g 364.06

farTi    А ₀ ,             mm
² ConCxis wona, g 295.55

sigrZe   L ₀ ,          mm tenianoba , % 23.18

moculoba V ³ nimuSis forma kasriseburi

50

1963.50

100

196 35

ГОСТ 12248‐96 : 5.2  kernis nominaluri diametri,     mm ‐

sawyisi cdis Semdeg nimuSis mdebareoba kernSi

siRrme,  m 6.8‐7.0
Zlier gamofituli ZiriTadi qani, Tixa molurjo-

nacrisferi, nax. myari, karbonatuli, Txel Sreebrivi
TariRi 26.08.2014

WaburRili # 2

nimuSis # 2.5

h!f!p!u!f!r!t!f!s!w!j!t!j

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

gamocda erTRerZa kumSvaze

proeqti
saxide gadasasvleli md. waCxuraze

EOTECHSER VICE

moculoba   V,     сm nimuSis forma kasriseburi

masa ,                       g

simkvrive     ρ ,    t/m
³

winaaRmdegoba aradrenirebul 

Zvraze C u ,  kpa
339

Rerzuli deformacia rRvevisas  

ε,         %
7.50%

winaaRmdegoba erTRerZa kumSvaze 

R ,    kpa
678

678.09

kompresiuli gamocda

Zalovani rgolis # "780460‐00944" ‐ 10kN

deformaciis siCqare,  mm/wT danayofis fasi, n/danay. dawneva,    kpa/danay.

2.00 8.984 4.67

nimuSis Canaxati cdis Semdeg
maqsimaluri RerZuli dawneva,   
kpa

196.35

369.14

1.88

Seasrula

xatiaSvili

Seamowma daamtkica

kokolaSvili nacvliSvili



mSrali 

naSTi
CO 3

‐‐ HCO 3
‐‐ CL ‐ SO 4

‐‐ Ca ++ Mg ++ Na + +K + SO 4
CaSO 4 +2H

2 O
CaCO 3 CO 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
% 0.28875 ‐ 0.1891 0.0035 0.093 0.056 0.0132 0.0285

mg-eqv ‐ 3.10 0.10 1.94 2.79 1.09 1.25

% mg-eqv ‐ 60.37 1.92 37.71 54.43 21.14 24.43

% 0.38875 ‐ 0.0427 0.0035 0.2468 0.064 0.0108 0.0423

mg-eqv ‐ 0.70 0.10 5.14 3.19 0.89 1.86

% mg-eqv ‐ 11.79 1.66 86.55 53.79 14.96 31.25

kaTionebi

wyliT gamonawuri 100gr. mSrali gruntisaTvis

PH
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7.60

8.00

gruntis qimiuri Sedgenilobis laboratoriuli kvlevis Sedegebi 

2

0.04 15.02 6.62

TabaSiri, % karbonatebi, %

4 2 6.37

0.03

14.46

11
.5
‐1
1.
7

0.33 0.47

EOTECHSER VICE
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EOTECHSER VICE
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gruntis wylis qimiuri Sedgenilobis laboratoriuli kvlevis Sedegebi 
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Semcveloba 1 litrSi

EOTECHSER VICE

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 13 14
mg-l 319.70 ‐ 378.20 7.10 0.00 116.20 7.30 0.00 7.00

mg-eqv ‐ 6.20 0.20 0.00 5.80 0.60 0.00

% mg-eqv ‐ 96.87 3.13 0.00 90.62 9.38 0.00n
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anionebi kaTionebi

Semcveloba 1 litrSi



W4 W6 W8 W4 W6 W8

ara ara ara ara ara ara

ara ara ara susti ara ara

- - ara - - ara

ara ara ara ara ara ara

- - - - - -

ara ara ara ara ara ara

ara ara ara ara ara ara

ara ara ara ara ara ara

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

sulfatebi betonebisaTvis

portlandcementi 

( ГОСТ10178‐76)

widaportnaldcementi

sulfatmedego cementi

1 2 1.50

bikarbonatuli sixiste, 

mg_eqv/l

wyalbadionis maCvenebeli 

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

wylis agresiulobis xarisxi betonis mimarT

cxrili

r
i
g
i
T
i
 
#

g
a
m
o
n
a
m
u
S
e
v
r
i
s
 
#

n
i
m
u
S
e
b
i
s
 
a
R
e
b
i
s
 

s
i
R
r
m
e
, 
m

agresiuli naxSirmJavas 

Semcveloba, mg/l

ganlagebul qanebSi 

K f <0.1 m/dR.R

betonis marka wyalSeRwevadobis mixedviT

EOTECHSER VICE
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1 2 1.5 ara susti

garemos agresiuli zemoqmedebis xarisxi metalis konstruqciebze
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saSualo

qanebis agresiuli zemoqmedebis xarisxi 

naxSirbadian foladze, gruntis wylis donis 

dabla im qanebisaTvis romelTa filtraciis 

koeficienti >0.1m/dRe-Ramer
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betonis armaturaze

EOTECHSER VICE



fotomasala 

P h o t o s 

  

Photo 1. BH #1 
 

Photo 2. BH #1 
 

  

Photo 3. BH #1 
0.0-15.0 

Photo 4. BH #1 
15.0-25.0 

  

Photo 5. BH #2 Photo 6. BH #2 



  

Photo 7. BH #2 
0.0-10.0 

Photo 8. BH #2 
10.0-15.0 

 

 



saxide gadasasvlelis mSenebloba md. waCxuraze. salxino-dadianebis sasaxlesTan misasvleli  
Sidasaxelmwifoebrivi mniSvnelobis (S-77) saavtomobilo gzis me-4 kilometri 

proeqtis sainJinro  angariSi	

 

saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, apartamenti #1, Tbilisi, saqarTvelo  gverdi - 	26	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

danarTi 3: statikuri analizi da konstruqciuli angariSebi 



saxide gadasasvlelis mSenebloba md. waCxuraze. salxino-dadianebis sasaxlesTan misasvleli  
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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. 

 

 1
  2

 

 3
  4

 

 5
  6

 

 7  8 
 9  10 

 11 
 12 

 13 
 14 

 15 
 16 

 17 
 18 

 19  20 
 21  22 

 2
3 
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6 
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 2
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9 

 3
0 

 3
1 

 47 

 46 

 45 

 44 

 43 

 42 

 41 

 40 

 39 

 38 

 37 

 36 

 35 

 3
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3 

 3
4 

 63 

 62 

 61 

 60 

 59 

 58 

 57 

 56 

 55 

 54 

 53 

 52 

 51 

 50 

 49 

 48 

 79 

 78 

 77 

 76 

 75 

 74 

 73 

 72 

 71 

 70 

 69 

 68 

 67 

 66 

 65 

 64  95 

 94 

 93 

 92 

 91 

 90 

 89 

 88 

 87 

 86 

 85 

 84 

 83 

 82 

 81 

 80 

 111 

 110 

 109 

 108 

 107 

 106 

 105 

 104 

 103 

 102 

 101 

 100 

 99 

 98 

 97 

 96 

 127 

 126 

 125 

 124 

 123 
 122 

 121 
 120 

 119 
 118 

 117 
 116 

 115 
 114 

 113 
 112 

 143 
 142 

 141 
 140 

 139 
 138 

 137 
 136 

 135 

 134 

 133 

 132 

 131 

 130 

 129 

 128 

 159 

 158 

 157 

 156 

 155 

 154 

 153 

 152 

 151 

 150 

 149 

 148 
 147 

 146 
 145 

 144 

 175 

 174 

 173 
 172 

 171 
 170 

 169 
 168 

 167 
 166 

 165 
 164 

 163 
 162 

 161 

 160 

 191 
 190 

 189 
 188 

 187 
 186 

 185 

 184 

 183 

 182 

 181 

 180 

 179 

 178 

 177 

 176 

 207 

 206 

 205 

 204 

 203 

 202 

 201 

 200 

 198 
 197 

 196 
 195 

 194 
 193 

 192 

 199 

 223 
 222 

 221 
 220 

 219 
 218 

 217 
 216 

 215 
 214 

 213 
 212 

 211 

 210 

 209 

 208 

 239 
 238 

 237 
 236 

 235 

 234 

 233 

 232 

 231 

 230 

 229 

 228 

 227 

 226 

 225 

 224 

 255 

 254 

 253 

 252 

 251 

 250 

 249 

 248 
 247 

 246 
 245 

 244 
 243 

 242 
 241 

 240 

 260 

 259 

 257 

 256 

 258 

 
 

 

 

 

 

 



saxide gadasasvlelis mSenebloba md. waCxuraze. salxino-dadianebis sasaxlesTan misasvleli  

Sidasaxelmwifoebrivi mniSvnelobis (S-77) saavtomobilo gzis me-4 kilometri 

proeqtis 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 - 	4	
 

 

 

 

 

 

 

 

 

 

 

ximinjis geoteqnikuri mzidunarianobis Semowmeba 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











BT Designing&Consulting Ltd
Dimitri Ukleba

River Tsachkhuri Bridge Design
Abutment Foundation

1
[GEO5 - Piles | version 5.16.29.0 | hardware key 5647 / 1 | Designing&Consulting Company BT Ltd | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

Pile verification

Input data
Project

Task
Part
Descript.
Author
Customer
Date

:
:
:
:
:
:

River Tsachkhuri Bridge Design
Abutment Foundation
Pile Verification
Dimitri Ukleba
GoG
30.09.2014

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

Stage : 1

 2.00 

 11.20 

+
z

+
z

+
z

GWTGWTOG     FG

 15.00 

 0.80 

 1.00 

Settings

Standard - LRFD
Materials and standards

Concrete structures : ACI 318-11

Piles

Analysis for undrained conditions :
Load curve :
Verification methodology :

Tomlinson
linear (Poulos)
Safety factors (ASD)

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
�

[kN/m3]

�
[–]

1 EGE-3. Heavily Weathered Bedrock 18.70 0.35
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No. Name Pattern
�

[kN/m3]

�
[–]

2

3

EGE-4.Weathered Bedrock

EGE-2. Gravel

20.90

17.50

0.30

0.30

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

3

EGE-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock

EGE-2. Gravel

-

-

-

16.05

650.00

30.00

19.00

21.00

19.00

-

-

-

-

-

-

No. Name Pattern
cu

[kPa]

�
[–]

1

2

3

EGE-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock

EGE-2. Gravel

363.00

600.00

363.00

-

-

-

Parameters of soils to compute modulus of subsoil reaction

No. Name Pattern E

1

2

3

EGE-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock

EGE-2. Gravel

70.00

6500.00

25.00

Soil parameters

EGE-3. Heavily Weathered Bedrock
Unit weight :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :

Elastic modulus :
Cohesion of soil :

�
�
Edef

�sat
E
cu

=
=
=
=

=
=

18.70
0.35

16.05
19.00

70.00
363.00

kN/m3

MPa
kN/m3

MPa
kPa

 
EGE-4.Weathered Bedrock
Unit weight :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :

Elastic modulus :

�
�
Edef

�sat
E

=
=
=
=

=

20.90
0.30

650.00
21.00

6500.00

kN/m3

MPa
kN/m3

MPa
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Cohesion of soil : cu = 600.00 kPa
 
EGE-2. Gravel
Unit weight :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :

Elastic modulus :
Cohesion of soil :

�
�
Edef

�sat
E
cu

=
=
=
=

=
=

17.50
0.30

30.00
19.00

25.00
363.00

kN/m3

MPa
kN/m3

MPa
kPa

 
Name : Soils Stage : 1

GWTGWTOG     FG

 15.00 

 0.80 

 1.00 

Geometry

Pile profile: circular
Dimensions
Diameter
Length

d
l

=
=

1.00
15.00

m
m

Location
Off ground height
Depth of finished grade

h
hz

=
=

0.80
0.00

m
m

Technology: Bored piles
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Name : Geometry Stage : 1

GWTGWTOG     FG

 15.00 

 0.80 

 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

2

3

2.00

11.20

-

EGE-2. Gravel

EGE-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock
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Name : Profile and assignment Stage : 1

GWTGWTOG     FG

 15.00 

 0.80 

 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

2265.00
1705.00

316.00
26.00

358.00
18.00

97.00
3.00

11.00
6.00

Ground water table

The ground water table is at a depth of 0.00 m from the original terrain.
 
Global settings

Analysis of vertical bearing capacity : analytical solution
Analysis type : analysis for undrained 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
Verification of pile bearing capacity according to Tomlinson - partial results

Computation of pile base bearing capacity:
Design undrained shear strength
Area of pile transverse cross-section

cu
Ap

=
=

600.00
7.85E-01

kPa
m2

Pile ultimate skin resistance capacity:
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Depth

[m]

Thickness

[m]

cud

[kPa]

�
[–]

Rsi

[kN]
2.00

13.20
14.20

2.00
11.20
1.00

363.00
363.00
600.00

0.11
0.11
0.07

254.47
1425.03
127.23

Verification of bearing capacity : Tomlinson

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:
Most severe load case No. 1. (Load No. 1)
 
Pile skin bearing capacity
Pile base bearing capacity
 
Pile bearing capacity
Ultimate vertical force

Rs
Rb

Rc
Vd

=
=

=
=

1806.73
4241.15

6047.88
2424.44

kN
kN

kN
kN

Safety factor = 2.49 > 2.00

Pile bearing capacity is SATISFACTORY
 
Name : Vertical cap. Stage : 1; Verification : 1

OG FG

 15.00 

 0.80 

 1.00 

 1(1)

 2(2)

 3(3)

Verification No. 1
Analysis of load settlement curve - input data

Layer

No.

Es

[MPa]
1
2
3

16.05
620.00
15.00

Type of pile : end-bearing pile
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Maximum pile settlement slim = 25.0 mm
 
Analysis of load settlement curve - partial results

Correction factor on soil stiffness
Correction factor on Poisson's ratio
Correction factor on soil stiffness
Correction factor on incompressible layer

Transfer coefficient of load into base
 
Influence coefficients of settlement :
Basic - dependent on ratio l/d
Coefficient of pile stiffness influence
Coefficient of incompressible layer influence
Correction factor on Poisson's ratio

Ck
Cv
Cb

�0

�

I1
Rk
Rh
Rv

=
=
=
=

=

=
=
=
=

0.53
0.81
6.78
0.09

0.26

0.11
2.68
1.00
0.96

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction
The settlement for the force Ryu
Total resistance
Maximum settlement

Ryu
sy
Rc
slim

=
=
=
=

2431.04
1.4

6047.88
13.3

kN
mm
kN
mm

The settlement for maximum service load V = 1705.00kN is 1.0mm.
 
Name : Settlement Stage : 1; Verification : 1

R [kN

s [mm]

(0,0) 1209.6 2419.2 3628.7 4838.3 6047.9

5.0

10.0

15.0

20.0

25.025.0 Ryu

 sy

Load settlement curve

Verification No. 1
Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.
Horizontal bearing capacity verified in the direction of maximum load effect.
 
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions - maximum values
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Dist.

[m]

Modulus k

[MN/m3]

Displacement

[mm]

Rotat.

[mRad]

Stress

[kPa]

Shear Force

[kN]

Moment

[kNm]
0.00
0.75
0.80
0.80
1.50
2.25
2.80
2.80
3.00
3.75
4.50
5.25
6.00
6.75
7.50
8.25
9.00
9.75

10.50
11.25
12.00
12.75
13.50
14.00
14.00
14.25
15.00

0.00
0.00
0.00

16.78
16.78
16.78
16.78
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13

6934.22
6934.22
6934.22

2.22
1.40
1.36
1.36
0.78
0.32
0.09
0.09
0.01

-0.01
-0.01
0.14
0.22
0.25
0.24
0.22
0.18
0.14
0.10
0.07
0.04
0.02
0.01
0.00
0.00
0.00
0.00

1.35
1.15
1.14
1.14
0.95
0.75
0.62
0.62
0.57
0.40
0.26
0.15
0.11
0.08
0.06
0.06
0.06
0.05
0.04
0.03
0.02
0.01
0.01
0.00
0.00
0.00
0.00

0.00
10.65
11.41
11.41
22.03
29.29
28.39
28.39
28.06
26.97
20.98
17.33
16.91
15.08
12.56
9.85
7.30
5.09
3.30
1.96
1.03
0.44
3.73
1.16
1.16

-0.13
33.53

-3.00
-3.00
-2.64
-2.64
2.42

20.27
37.12
37.12
43.24
60.82
65.93
62.92
55.21
45.33
35.06
25.52
17.33
10.74
6.81
5.93
5.17
4.74
4.60
5.66
5.66
6.19
0.00

316.00
324.25
324.44
324.44
327.16
318.15
300.07
300.07
293.49
253.54
205.37
156.66
112.16
74.39
44.26
29.87
23.96
18.74
17.68
16.26
13.72
10.59
7.20
4.22
4.22
2.73
0.00

Pile displacements and internal forces distributions - minimum values
Dist.

[m]

Modulus k

[MN/m3]

Displacement

[mm]

Rotat.

[mRad]

Stress

[kPa]

Shear Force

[kN]

Moment

[kNm]
0.00
0.75
0.80
0.80
1.50
2.25
2.80
2.80
3.00
3.75
4.50
5.25
6.00
6.75
7.50
8.25
9.00

0.00
0.00
0.00

16.78
16.78
16.78
16.78
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13
55.13

-3.48
-2.54
-2.49
-2.49
-1.75
-1.11
-0.75
-0.75
-0.62
-0.49
-0.38
-0.31
-0.31
-0.27
-0.23
-0.18
-0.13

-1.24
-0.96
-0.94
-0.94
-0.72
-0.50
-0.37
-0.37
-0.33
-0.19
-0.09
-0.01
0.00
0.00

-0.02
-0.04
-0.05

0.00
-5.88
-6.14
-6.14
-9.75
-8.45
-2.65
-2.65
-0.54
0.57
0.47

-7.81
-12.20
-13.74
-13.40
-11.92
-9.88

-97.62
-97.62
-97.39
-97.39
-94.16
-87.38
-84.24
-84.24
-83.10
-79.30
-69.57
-57.13
-44.18
-32.12
-21.73
-13.33
-6.91

-477.51
-428.43
-424.97
-424.97
-376.57
-319.54
-274.61
-274.61
-258.27
-196.87
-140.79
-93.19
-55.22
-26.69
-6.62
0.49
0.67
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Dist.

[m]

Modulus k

[MN/m3]

Displacement

[mm]

Rotat.

[mRad]

Stress

[kPa]

Shear Force

[kN]

Moment

[kNm]
9.75

10.50
11.25
12.00
12.75
13.50
14.00
14.00
14.25
15.00

55.13
55.13
55.13
55.13
55.13
55.13
55.13

6934.22
6934.22
6934.22

-0.09
-0.06
-0.04
-0.02
-0.01
-0.00
-0.00
-0.00
0.00

-0.00

-0.05
-0.05
-0.04
-0.03
-0.02
-0.01
-0.01
-0.01
-0.01
-0.01

-7.68
-5.60
-3.79
-2.32
-1.21

-14.78
-8.35
-8.35
-5.14

-12.48

-2.29
0.09
0.15
0.01

-1.29
-1.90
-8.77
-8.77

-12.21
-0.00

-4.78
-10.88
-13.81
-14.60
-14.06
-12.83
-8.44
-8.44
-6.24
-0.00

Maximum internal force and deformation :

Max. pile displacement
Max. shear force
Maximum moment

=
=
=

3.5
97.62

477.51

mm
kN
kNm

Dimensioning of reinforcement:

Reinforcement - 36 pc bar No. 8; covering 75.0 mm
Type of structure (reinforcement ratio) : column

Reinforcement ratio � = 2.323 % > 1.000 % = �min

Load : Pu = -2265.00 kN (compression) ; Mu = 477.51 kNm

Bearing capacity : �Pn = -9404.47 kN; �Mn = 1982.68 kNm

Designed pile reinforcement is SATISFACTORY

 



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Pile Axial Capacity Verification A1(2) ‐ Abutment

Bulk Density,γi, KN/m³: 

EGE ‐ 2: Gravel h1= 2.00 2 18.70

EGE ‐ 3:Heavily Weathered Bedrock h2= 11.20 3 20.90

EGE ‐ 4: Weathered Bedrock h3= 1.00

h4=

h5=

h6=

Pile length, m, L 15.00 Strata Depth, m, h= 14.20

Pile diam, m, d 1.00 Projected Part, m, L‐h= 0.80

Factored Axial Load

Self Weight: 288 KN

Pile Head Reactions (Strength Envelope): 2 265 KN

Factored Axial Load: 2 553 KN

Reduced Pile Bearing Capacity

Side Resistance,KN, φqsRs = 3 058 KN

Tip Resistance,KN, φqpRp = 2 859 KN

Total Resistanse: = 5 917 KN

Verification Output OK

231.7%

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 1/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Side Resistance,KN, φqsRs 600 Applicable 1

BT Designing and Consulting 2/8

(Granular soil),KN, φ qs R s 600 EGE ‐ 4: Weathered Bedrock G

Side resistance factor,dml,φqp = 0.55 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 1 090.377

Pile Side Friction Area, m2,  As=πdhi 6.283s i

Relevant Soil Strata thickness,m, hi

m, h = 2.00

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: 48.00

SPT blow count(corrected only for hammer efficiency),dml, N60=N = 48.0000

Vertical effective stress at soil layer mid depth,MPa, 

σν'=∑(ziγi‐hwiγw)
βi σνi', MPa

qs=βiσνi' = 0.174 1.2000 0.1446

Soil layer mid depth from the design ground surface, mm, zi
z = 1 000.00 hw1 1.00

hwi ‐ Thickness of present subsurface water

BT Designing and Consulting 2/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Side Resistance,KN, φqsRs 2 459 Applicable 2

BT Designing and Consulting 3/8

(Clayey soil),KN, φ qs R s 2 459 EGE ‐ 2: Gravel

Side resistance factor,dml,φqp = 0.35 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 7 025

Pile Side Friction Area, m2,  As=πdhi 35.185s i

Relevant Soil Strata(fill) thickness,m, hi

m, h1 = 11.20

Unit side resistance in relevant soil strata,MPa, qs=αSu
α=0.55  {when Su/Pa<1.5}; or 

α=0.55‐0.1(Su/Pa‐1.5) {when 1.5<Su/Pa<2.5}

[4], eq. 10.8.3.5.1b‐1          α Su

Uniaxial Compression Strength,KPa, qu = 726.00 Geotechnical report

Atmospheric pressure, MPa, Pa=0.101 = 0.101

Su/Pa = 3.594 α Su =0.5qu

qs1 = 0.200 0.5500 0.363

(Clayey soil),KN, φ qs R s 0 EGE ‐ 3:Heavily Weathered Bedrock

Side resistance factor,dml,φqp = 0.35 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 0

Pile Side Friction Area, m2,  As=πdhi 0.000

Relevant Soil Strata(fill) thickness m hiRelevant Soil Strata(fill) thickness,m, hi

m, h1 =

Unit side resistance in relevant soil strata,MPa, qs=αSu
α=0.55  {when Su/Pa<1.5}; or 

α=0.55‐0.1(Su/Pa‐1.5) {when 1.5<Su/Pa<2.5}

[4], eq. 10.8.3.5.1b‐1          α Su

Uniaxial Compression Strength KPa q = Geotechnical reportUniaxial Compression Strength,KPa, qu = Geotechnical report

Atmospheric pressure, MPa, Pa=0.101 = 0.101

Su/Pa = 0.000 α Su =0.5qu

qs1 = 0.000 0.0000 0

BT Designing and Consulting 3/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

(Clayey soil) KN φ R 0 0

BT Designing and Consulting 4/8

(Clayey soil),KN, φ qs R s 0 0

Side resistance factor,dml,φqp = 0.35 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 0

Pile Side Friction Area, m2,  As=πdhi 0.000

Relevant Soil Strata(fill) thickness,m, hi

m, h1 =

Unit side resistance in relevant soil strata,MPa, qs=αSu
α=0.55  {when Su/Pa<1.5}; or 

α=0.55‐0.1(Su/Pa‐1.5) {when 1.5<Su/Pa<2.5}

[4], eq. 10.8.3.5.1b‐1          α Su

Uniaxial Compression Strength,KPa, qu = Geotechnical report

Atmospheric pressure, MPa, Pa=0.101 = 0.101

Su/Pa = 0.000 α Su =0.5qu

qs1 = 0.000 0.0000 0

BT Designing and Consulting 4/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Side Resistance,KN, φqsRs 0 Not the case

BT Designing and Consulting 5/8

(Rock),KN,  φ qs R s 0 0.00

Side resistance factor,dml,φqp = 0.55 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 20 690

Pile Side Friction Area, m2,  As=πdhi 35.185, , s i

Relevant Soil Strata thickness,m, hi

m, h = 11.20

Unit side resistance in relevant soil strata,MPa, 

qs=0.65αEPa(qu/Pa)
0.5<7.8Pa(fc'/Pa)

0.5 0.588 [4], eq. 10.8.3.5.1b‐1          

MPa, 7.8Pa(fc'/Pa)
0.5 = 13.577

Concrete compressive strength, MPa, fc' = 30.000

Atmospheric pressure, MPa, Pa=0.101 = 0.101

MPa, 0.65αEPa(qu/Pa)
0.5 = 0.588

Intact Rock Elastic Modulus,MPa, Ei = 29 000

[4], tbl. 10.8.3.5.4b‐1        αE = 0.55 [4], tbl. 10.4.6.5‐1          RQD, % Em/Ei[ ], E [ ], Q , % m/ i

50 0.1

Uniaxial Compression Strength,KPa, qu = 26 789.00 Geotechnical report

BT Designing and Consulting 5/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Tip Resistance,KN, φqpRp 0 Not the case

BT Designing and Consulting 6/8

(Granular Soil),KN, φqpRp 0
Tip resistance factor,dml,φqp = 0.50 [4], tbl. 10.5.5.2.4‐1

Nominal pile tip resistance,KN, Rp=1000qpAp 1 147.046

Area of pile tip,m2, Ap=A 0.785p

Unit tip resistance,MPa, 

qp=1.2N60  or qp=0.59(N60Pa/σν')
0.8σν'

= 1.46
[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 Report

Atmospheric pressure, MPa, Pa=0.101 = 0.101
Vertical effective stress at the tip elevation of pile,MPa, 

0 132 h i ‐ Thickness of present subsurface waterσν'=∑(hiγi‐hwiγw)
0.132

hw1 14.20

hwi ‐ Thickness of present subsurface water

BT Designing and Consulting 6/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Tip Resistance,KN, φqpRp = 0 Not the case

BT Designing and Consulting 7/8

(Clayey soil),KN,  φ qp R p = 0 0

Tip resistance factor,dml,φqp = 0.40 [4], tbl. 10.5.5.2.4‐1

Nominal pile tip resistance,KN, Rp=1000qpAp 0.000

Area of pile tip,m2, Ap=A 0.785p

Uniaxial Compression Strength,KPa, qu = Geotechnical report

Unit tip resistance,MPa, qp=NcSu = 0.00 [4], eq. 10.8.3.5.1c‐1

Undrained shear strength of soil,MPa, Su=0.5qu = 0.0000 Su<0.024 Mpa Su>0.024 Mpa

Cohesion term(undrained loading) bearing capacity factor,dml, Nc=6(1+0.2Z/D) = 24.00 FALSE FALSE

D = 1.000

Z = 15.00

BT Designing and Consulting 7/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Tip Resistance,KN, φqpRp 2 859 Applicable 3

BT Designing and Consulting 8/8

(Rock),KN, φqpRp 2 859 EGE ‐ 4: Weathered Bedrock

Tip resistance factor,dml,φqp = 0.50 [4], tbl. 10.5.5.2.4‐1

Nominal pile tip resistance,KN, Rp=1000qpAp 5 718.021

Area of pile tip,m2, Ap=A 0.785p

Unit tip resistance,KPa, 

qp=2.5qu  or qp=[√s+√(m√s+s)]qu
7 280.63

[4], eq. 10.8.3.5.4c‐1

[4], eq. 10.8.3.5.4c‐2

Uniaxial compression strength,KPa, qu 26 789.00

Rock Quality

Dimensionless constants, (m and s): [4], tbl. 10.4.6.4‐4

m = 8.21E‐01

s = 2.93E‐03

BT Designing and Consulting 8/8
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Pile verification

Input data
Project

Task
Part
Descript.
Author
Customer
Date

:
:
:
:
:
:

River Tsachkhuri Bridge Design
Pier Foundation
Pile Verification
Dimitri Ukleba
GoG
30.09.2014

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

Stage : 1

 4.00 
+

z
+

z

GWTGWTOG     FG

 10.00 

 2.60 

 1.00 

Settings

Standard - LRFD
Materials and standards

Concrete structures : ACI 318-11

Piles

Analysis for drained conditions :
Load curve :
Verification methodology :

NAVFAC DM 7.2
linear (Poulos)
Safety factors (ASD)

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
�

[kN/m3]

�
[–]

1 EGE-3. Heavily Weathered Bedrock 18.70 0.30
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No. Name Pattern
�

[kN/m3]

�
[–]

2 EGE-4.Weathered Bedrock 20.90 0.30

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-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock

-

-

16.05

650.00

19.00

21.00

-

-

-

-

No. Name Pattern
�ef

[°]

�
[°]

K

[–]

cu

[kPa]

�
[–]

1

2

EGE-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock

-

-

-

-

-

-

363.00

600.00

0.00

0.82

Parameters of soils to compute modulus of subsoil reaction

No. Name Pattern E

1

2

EGE-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock

50.00

6500.00

Soil parameters

EGE-3. Heavily Weathered Bedrock
Unit weight :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :

Elastic modulus :
Cohesion of soil :
Adhesion factor :
Angle of internal friction :

�
�
Edef

�sat
E
cu

�
�ef

=
=
=
=

=
=
=
=

18.70
0.30

16.05
19.00

50.00
363.00

0.00
40.00

kN/m3

MPa
kN/m3

MPa
kPa

°

 
EGE-4.Weathered Bedrock
Unit weight :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :

Elastic modulus :
Cohesion of soil :
Adhesion factor :
Angle of internal friction :

�
�
Edef

�sat
E
cu

�
�ef

=
=
=
=

=
=
=
=

20.90
0.30

650.00
21.00

6500.00
600.00

0.82
40.00

kN/m3

MPa
kN/m3

MPa
kPa

°
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Name : Soils Stage : 1

GWTGWTOG     FG

 10.00 

 2.60 

 1.00 

Geometry

Pile profile: circular
Dimensions
Diameter
Length

d
l

=
=

1.00
10.00

m
m

Location
Off ground height
Depth of finished grade

h
hz

=
=

2.60
0.00

m
m

Technology: Bored piles
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Name : Geometry Stage : 1

GWTGWTOG     FG

 10.00 

 2.60 

 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

2

4.00

-

EGE-3. Heavily Weathered Bedrock

EGE-4.Weathered Bedrock
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Name : Profile and assignment Stage : 1

GWTGWTOG     FG

 10.00 

 2.60 

 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

2878.00
2192.00

249.00
48.00

19.00
3.00

13.00
1.20

63.00
1.50

Ground water table

The ground water table is at a depth of 0.00 m from the original terrain.
 
Global settings

Analysis of vertical bearing capacity : analytical solution
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
Verification of pile bearing capacity according to NAVFAC DM 7.2 - partial results

Computation of pile base bearing capacity:
The soil under the base is cohesive
Design undrained shear strength
Area of pile transverse cross-section

cu
Ap

=
=

600.00
7.85E-01

kPa
m2

Pile ultimate skin resistance capacity:
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Depth

[m]

Thickness

[m]

cud

[kPa]

�
[–]

kdc

[–]

�
[°]

�or

[kPa]

Rsi

[kN]
1.00
4.00
7.40

1.00
3.00
3.40

363.00
363.00
600.00

0.00
0.00
0.82

-
-
-

-
-
-

4.50
9.00
9.00

0.00
0.00

5255.26

Verification of bearing capacity : NAVFAC DM 7.2

Analysis carried out with automatic selection of the most unfavourable load cases.
Factor determining critical depth kdc = 1.00

Verification of compressive pile:
Most severe load case No. 1. (Load No. 1)
 
Pile skin bearing capacity
Pile base bearing capacity
 
Pile bearing capacity
Ultimate vertical force

Rs
Rb

Rc
Vd

=
=

=
=

5255.26
4241.15

9496.41
3000.52

kN
kN

kN
kN

Safety factor = 3.16 > 2.00

Pile bearing capacity is SATISFACTORY
 
Name : Vertical cap. Stage : 1; Verification : 1

OG FG

 10.00 

 2.60 

 1.00 

 1(1)

 2(2)

Verification No. 1
Analysis of load settlement curve - input data

Layer

No.

Es

[MPa]
1
2

16.05
620.00

Type of pile : end-bearing pile
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Maximum pile settlement slim = 25.0 mm
 
Analysis of load settlement curve - partial results

Correction factor on soil stiffness
Correction factor on Poisson's ratio
Correction factor on soil stiffness
Correction factor on incompressible layer

Transfer coefficient of load into base
 
Influence coefficients of settlement :
Basic - dependent on ratio l/d
Coefficient of pile stiffness influence
Coefficient of incompressible layer influence
Correction factor on Poisson's ratio

Ck
Cv
Cb

�0

�

I1
Rk
Rh
Rv

=
=
=
=

=

=
=
=
=

0.82
0.78
2.20
0.14

0.20

0.18
1.37
1.00
0.95

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction
The settlement for the force Ryu
Total resistance
Maximum settlement

Ryu
sy
Rc
slim

=
=
=
=

6564.35
5.1

9496.41
22.8

kN
mm
kN
mm

The settlement for maximum service load V = 2192.00kN is 1.7mm.
 
Name : Settlement Stage : 1; Verification : 1

R [kN

s [mm]

(0,0) 1899.3 3798.6 5697.8 7597.1 9496.4

5.0

10.0

15.0

20.0

25.025.0 Ryu

 sy

Rbu

Load settlement curve



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Pile Axial Capacity Verification P1(2) ‐ Pier

Bulk Density,γi, KN/m³: 

EGE ‐ 3:Heavily Weathered Bedrock h1= 4.00 2 18.70

EGE ‐ 4: Weathered Bedrock h2= 3.40 3 20.90

EGE ‐ 6: Gravel h3=

EGE ‐ 8: Heavily Weathered Argillite h4=

h5=

h6=

Pile length, m, L 10.00 Strata Depth, m, h= 7.40

Pile diam, m, d 1.00 Projected Part, m, L‐h= 2.60

Factored Axial Load

Self Weight: 192 KN

Pile Head Reactions (Strength Envelope): 2 878 KN

Factored Axial Load: 3 070 KN

Reduced Pile Bearing Capacity

Side Resistance,KN, φqsRs = 1 630 KN

Tip Resistance,KN, φqpRp = 2 859 KN

Total Resistanse: = 4 489 KN

Verification Output OK

146.2%

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 1/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Side Resistance,KN, φqsRs 878 Applicable 2

BT Designing and Consulting 2/8

(Clayey soil),KN, φ qs R s 878 EGE ‐ 3:Heavily Weathered Bedrock

Side resistance factor,dml,φqp = 0.35 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 2 509

Pile Side Friction Area, m2,  As=πdhi 12.566s i

Relevant Soil Strata(fill) thickness,m, hi

m, h1 = 4.00

Unit side resistance in relevant soil strata,MPa, qs=αSu
α=0.55  {when Su/Pa<1.5}; or 

α=0.55‐0.1(Su/Pa‐1.5) {when 1.5<Su/Pa<2.5}

[4], eq. 10.8.3.5.1b‐1          α Su

Uniaxial Compression Strength,KPa, qu = 726.00 Geotechnical report

Atmospheric pressure, MPa, Pa=0.101 = 0.101

Su/Pa = 3.594 α Su =0.5qu

qs1 = 0.200 0.5500 0.363

(Clayey soil),KN, φ qs R s 0 EGE ‐ 4: Weathered Bedrock

Side resistance factor,dml,φqp = 0.35 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 0

Pile Side Friction Area, m2,  As=πdhi 0.000

Relevant Soil Strata(fill) thickness m hiRelevant Soil Strata(fill) thickness,m, hi

m, h1 =

Unit side resistance in relevant soil strata,MPa, qs=αSu
α=0.55  {when Su/Pa<1.5}; or 

α=0.55‐0.1(Su/Pa‐1.5) {when 1.5<Su/Pa<2.5}

[4], eq. 10.8.3.5.1b‐1          α Su

Uniaxial Compression Strength KPa q = Geotechnical reportUniaxial Compression Strength,KPa, qu = Geotechnical report

Atmospheric pressure, MPa, Pa=0.101 = 0.101

Su/Pa = 0.000 α Su =0.5qu

qs1 = 0.000 0.0000 0

BT Designing and Consulting 2/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

(Clayey soil) KN φ R 0 EGE 8: Heavily Weathered Argillite

BT Designing and Consulting 3/8

(Clayey soil),KN, φ qs R s 0 EGE ‐ 8: Heavily Weathered Argillite

Side resistance factor,dml,φqp = 0.35 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 0

Pile Side Friction Area, m2,  As=πdhi 0.000

Relevant Soil Strata(fill) thickness,m, hi

m, h1 =

Unit side resistance in relevant soil strata,MPa, qs=αSu
α=0.55  {when Su/Pa<1.5}; or 

α=0.55‐0.1(Su/Pa‐1.5) {when 1.5<Su/Pa<2.5}

[4], eq. 10.8.3.5.1b‐1          α Su

Uniaxial Compression Strength,KPa, qu = Geotechnical report

Atmospheric pressure, MPa, Pa=0.101 = 0.101

Su/Pa = 0.000 α Su =0.5qu

qs1 = 0.000 0.0000 0

BT Designing and Consulting 3/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Side Resistance,KN, φqsRs 0 Not the case

BT Designing and Consulting 4/8

(Granular soil),KN, φ qs R s 0 EGE ‐ 6: Gravel G

Side resistance factor,dml,φqp = 0.55 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 0.000

Pile Side Friction Area, m2,  As=πdhi 0.000s i

Relevant Soil Strata thickness,m, hi

m, h =

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,MPa, 

σν'=∑(ziγi‐hwiγw)
βi σνi', MPa

qs=βiσνi' = 0.045 1.2000 0.0377

Soil layer mid depth from the design ground surface, mm, zi
z = 7 400.00 hw1 7.40

hwi ‐ Thickness of present subsurface water

BT Designing and Consulting 4/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Side Resistance,KN, φqsRs 752 Applicable 3

BT Designing and Consulting 5/8

(Rock),KN,  φ qs R s 752 EGE ‐ 8: Heavily Weathered Argillite

Side resistance factor,dml,φqp = 0.55 [4], tbl. 10.5.5.2.4‐1

Nominal pile side resistance,KN, Rs=1000qsAs = 1 367

Pile Side Friction Area, m2,  As=πdhi 10.681, , s i

Relevant Soil Strata thickness,m, hi

m, h = 3.40

Unit side resistance in relevant soil strata,MPa, 

qs=0.65αEPa(qu/Pa)
0.5<7.8Pa(fc'/Pa)

0.5 0.128 [4], eq. 10.8.3.5.1b‐1          

MPa, 7.8Pa(fc'/Pa)
0.5 = 13.577

Concrete compressive strength, MPa, fc' = 30.000

Atmospheric pressure, MPa, Pa=0.101 = 0.101

MPa, 0.65αEPa(qu/Pa)
0.5 = 0.128

Intact Rock Elastic Modulus,MPa, Ei = 29 000

[4], tbl. 10.8.3.5.4b‐1        αE = 0.55 [4], tbl. 10.4.6.5‐1          RQD, % Em/Ei[ ], E [ ], Q , % m/ i

70 0.1

Uniaxial Compression Strength,KPa, qu = 1 269.00 Geotechnical report

BT Designing and Consulting 5/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Tip Resistance,KN, φqpRp 0 Not the case

BT Designing and Consulting 6/8

(Granular Soil),KN, φqpRp 0
Tip resistance factor,dml,φqp = 0.50 [4], tbl. 10.5.5.2.4‐1

Nominal pile tip resistance,KN, Rp=1000qpAp 1 019.378

Area of pile tip,m2, Ap=A 0.785p

Unit tip resistance,MPa, 

qp=1.2N60  or qp=0.59(N60Pa/σν')
0.8σν'

= 1.30
[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 Report

Atmospheric pressure, MPa, Pa=0.101 = 0.101
Vertical effective stress at the tip elevation of pile,MPa, 

0 073 h i ‐ Thickness of present subsurface waterσν'=∑(hiγi‐hwiγw)
0.073

hw1 7.40

hwi ‐ Thickness of present subsurface water

BT Designing and Consulting 6/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Tip Resistance,KN, φqpRp = 0 Not the case

BT Designing and Consulting 7/8

(Clayey soil),KN,  φ qp R p = 0 EGE ‐ 8: Heavily Weathered Argillite

Tip resistance factor,dml,φqp = 0.40 [4], tbl. 10.5.5.2.4‐1

Nominal pile tip resistance,KN, Rp=1000qpAp 0.000

Area of pile tip,m2, Ap=A 0.785p

Uniaxial Compression Strength,KPa, qu = Geotechnical report

Unit tip resistance,MPa, qp=NcSu = 0.00 [4], eq. 10.8.3.5.1c‐1

Undrained shear strength of soil,MPa, Su=0.5qu = 0.0000 Su<0.024 Mpa Su>0.024 Mpa

Cohesion term(undrained loading) bearing capacity factor,dml, Nc=6(1+0.2Z/D) = 18.00 FALSE FALSE

D = 1.000

Z = 10.00

BT Designing and Consulting 7/8



Pile Foundation Bearing Capacity (by AASHTO LRFD‐02, 2007)

Tip Resistance,KN, φqpRp 2 859 Applicable 3

BT Designing and Consulting 8/8

(Rock),KN, φqpRp 2 859 EGE ‐ 6: Gravel

Tip resistance factor,dml,φqp = 0.50 [4], tbl. 10.5.5.2.4‐1

Nominal pile tip resistance,KN, Rp=1000qpAp 5 718.021

Area of pile tip,m2, Ap=A 0.785p

Unit tip resistance,KPa, 

qp=2.5qu  or qp=[√s+√(m√s+s)]qu
7 280.63

[4], eq. 10.8.3.5.4c‐1

[4], eq. 10.8.3.5.4c‐2

Uniaxial compression strength,KPa, qu 26 789.00

Rock Quality

Dimensionless constants, (m and s): [4], tbl. 10.4.6.4‐4

m = 8.21E‐01

s = 2.93E‐03

BT Designing and Consulting 8/8



saxide gadasasvlelis mSenebloba md. waCxuraze. salxino-dadianebis sasaxlesTan misasvleli  

Sidasaxelmwifoebrivi mniSvnelobis (S-77) saavtomobilo gzis me-4 kilometri 

proeqtis 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 - 	5	
 

konstruqciuli angariSebi  
 

winaswadamzadebuli koWebis konstruqciuli angariSi warmodgenilia 

sainJinro angariSis me-2 TavSi miTiTebul normatul dokumentaciaSi.   

 

aq warmodgenili konstruqciuli angariSebi Catarebulia danarCeni mzidi 

elementebisaTvis:  

1. ximinji 

2. Sualeduri burjis rostverki 

3. Sualeduri burjis dgari 

4. Sualeduri burjis rigeli 

5. ganapira burjis rostverki 

6. ganapira burjis frTebi 

7. rkinabetonis sayrdeni kedlebi 

 

Semowmebulia mzidi elementebis daniSnuli kveTebisa da armaturis 

mzidunarianoba simtkicisa da deformaciebis zRvruli mdgomareobebis 

pirobebisaTvis.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







gan. burjis rostverki/ Pier Pile Cap
Bottom Reinforcement
Ziris armireba

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 geometria / 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

koeficienti factor, dim,φ = 0.9

daniSnuli armaturis saangariSo mzidunarianoba/

Reduced Strength of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 1 301.92 Condition check for: φMn≥Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 970.00 Structural Analysis Report

bzarmedegobis moTxovnili momentis Zalva 

Moment Demand to waive the crack condition check, KN.m, 1.33XMu
= 1 290.10 OK

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



gan. burjis rostverki/ Pier Pile Cap
Bottom Reinforcement
Ziris armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

1-li rigis armatura / Choose‐1,mm, Ø1 = 25

1-li rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

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 = 2 454.30

minimaluri armirebis moTxovna = 2 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 43.31

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
= 0.00164

betonis kveTis farTobi

Concrete area, mm
2, Ac=bwh

= 1 500 000

moTxovnili gadamWreli Zalva

Sheear strength requirement, KN, Vu

= 838.00 Structural Analysis Report

winaRoba gadamWrel Zalaze

Shear Strength, KN, Vc=(0,178√fc'+32As,total/(bde)*Vude/Mu)bde
= 1 500 471 Condition check for: Vc>Vu OK

daniSnuli armaturis kveTis farTobi mTlian kveTSi / Actual 

Rebar area in Whole Section, mm2
, As,total=As+As'

4 355

armaturis kveTis farTobi SekumSul zonaSi / 

Actual Rebar area in Compression Zone, mm
2
, As

' 1 901

armaturis Reroebis diametri SekumSul zonaSi / 

Diam of Bars in Compression, ,mm, Ø
= 22

armaturis Reroebis raodenoba SekumSul zonaSi / Actual No of 

Bars in Compression, mm
2, As

' 5

winaRobis zeda zRvari gadamWrel Zalaze

Maximum Shear Strength, N, Vc,max=0,332√fc'*bde
= 2 481 450 Condition check for: Vc<Vc,max TRUE

saangariSo winaRobis mxari

Effecive depth, mm, de=d‐Ø/2
= 1 412.50 [1] 5.14.5.3

saangariSo gadamWreli Zala / Sheare, N, Vu = 838 000

saangariSo mRunavi momenti / N.mm, Mu = 9.70E+08

2/2



gan. burjis rostverki/ Pier Pile Cap
Top Reinforcement
Tavis armireba

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 geometria / 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

koeficienti factor, dim,φ = 0.9

daniSnuli armaturis saangariSo mzidunarianoba/

Reduced Strength of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 1 011.71 Condition check for: φMn≥Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 715.00 Structural Analysis Report

bzarmedegobis moTxovnili momentis Zalva 

Moment Demand to waive the crack condition check, KN.m, 1.33XMu
= 950.95 OK

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



gan. burjis rostverki/ Pier Pile Cap
Top Reinforcement
Tavis armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

1-li rigis armatura / Choose‐1,mm, Ø1 = 22

1-li rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

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, mm2, 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

moTxovnili gadamWreli Zalva

Sheear strength requirement, KN, Vu
= 838.00 Structural Analysis Report

winaRoba gadamWrel Zalaze

Shear Strength, KN, Vc=(0,178√fc'+32As,total/(bde)*Vude/Mu)bde
= 1 562 778 Condition check for: Vc>Vu OK

daniSnuli armaturis kveTis farTobi mTlian kveTSi / Actual 

Rebar area in Whole Section, mm2, As,total=As+As'
4 355

armaturis kveTis farTobi SekumSul zonaSi / 

Actual Rebar area in Compression Zone, mm
2, As

' 2 454

armaturis Reroebis diametri SekumSul zonaSi / 

Diam of Bars in Compression, ,mm, Ø
= 25

armaturis Reroebis raodenoba SekumSul zonaSi / Actual No of 

Bars in Compression, mm
2
, As

' 5

winaRobis zeda zRvari gadamWrel Zalaze

Maximum Shear Strength, N, Vc,max=0,332√fc'*bde
= 2 484 085 Condition check for: Vc<Vc,max TRUE

saangariSo winaRobis mxari

Effecive depth, mm, de=d‐Ø/2
= 1 414.00 [1] 5.14.5.3

saangariSo gadamWreli Zala / Sheare, N, Vu = 838 000

saangariSo mRunavi momenti / N.mm, Mu = 7.15E+08

2/2







frTa/ Wing Wall
Earth Face Reinforcement
Sida mxares armireba

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 geometria / 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

koeficienti factor, dim,φ = 0.9

daniSnuli armaturis saangariSo mzidunarianoba/

Reduced Strength of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 538.12 Condition check for: φMn≥Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 164.00 Structural Analysis Report

bzarmedegobis moTxovnili momentis Zalva 

Moment Demand to waive the crack condition check, KN.m, 

1.33XMu

= 218.12 OK

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
Earth Face Reinforcement
Sida mxares armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

1-li rigis armatura / Choose‐1,mm, Ø1 = 16

1-li rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

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, mm2, As = 1 005.28

minimaluri armirebis moTxovna = 2 850.00

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
= 0.00067

betonis kveTis farTobi

Concrete area, mm
2, Ac=bwh

= 1 500 000

moTxovnili gadamWreli Zalva

Sheear strength requirement, KN, Vu
= 124.00 Structural Analysis Report

winaRoba gadamWrel Zalaze

Shear Strength, KN, Vc=(0,178√fc'+32As,total/(bde)*Vude/Mu)bde
= 1 369 120 Condition check for: Vc>Vu OK

daniSnuli armaturis kveTis farTobi mTlian kveTSi / Actual 

Rebar area in Whole Section, mm
2
, As,total=As+As'

1 005

armaturis kveTis farTobi SekumSul zonaSi / 

Actual Rebar area in Compression Zone, mm2
, As

' 0

armaturis Reroebis diametri SekumSul zonaSi / 

Diam of Bars in Compression, ,mm, Ø
=

armaturis Reroebis raodenoba SekumSul zonaSi / Actual No of 

Bars in Compression, mm
2, As

' 5

winaRobis zeda zRvari gadamWrel Zalaze

Maximum Shear Strength, N, Vc,max=0,332√fc'*bde
= 2 489 356 Condition check for: Vc<Vc,max TRUE

saangariSo winaRobis mxari

Effecive depth, mm, de=d‐Ø/2
= 1 417.00 [1] 5.14.5.3

saangariSo gadamWreli Zala / Sheare, N, Vu = 124 000

saangariSo mRunavi momenti / N.mm, Mu = 1.64E+08

2/2



frTa/ Wing Wall
Sun Face Reinforcement
gare mxares armireba

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 geometria / 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

koeficienti factor, dim,φ = 0.9

daniSnuli armaturis saangariSo mzidunarianoba/

Reduced Strength of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 303.52 Condition check for: φMn≥Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 24.00 Structural Analysis Report

bzarmedegobis moTxovnili momentis Zalva 

Moment Demand to waive the crack condition check, KN.m, 1.33XMu
= 31.92 OK

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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frTa/ Wing Wall
Sun Face Reinforcement
gare mxares armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

1-li rigis armatura / Choose‐1,mm, Ø1 = 12

1-li rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

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, mm2, As = 565.47

minimaluri armirebis moTxovna = 2 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 9.98

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
= 0.00038

betonis kveTis farTobi

Concrete area, mm
2, Ac=bwh

= 1 500 000

moTxovnili gadamWreli Zalva

Sheear strength requirement, KN, Vu
= 124.00 Structural Analysis Report

winaRoba gadamWrel Zalaze

Shear Strength, KN, Vc=(0,178√fc'+32As,total/(bde)*Vude/Mu)bde
= 1 469 202 Condition check for: Vc>Vu OK

daniSnuli armaturis kveTis farTobi mTlian kveTSi / Actual 

Rebar area in Whole Section, mm2
, As,total=As+As'

565

armaturis kveTis farTobi SekumSul zonaSi / 

Actual Rebar area in Compression Zone, mm
2
, As

' 0

armaturis Reroebis diametri SekumSul zonaSi / 

Diam of Bars in Compression, ,mm, Ø
=

armaturis Reroebis raodenoba SekumSul zonaSi / Actual No of 

Bars in Compression, mm
2, As

' 5

winaRobis zeda zRvari gadamWrel Zalaze

Maximum Shear Strength, N, Vc,max=0,332√fc'*bde
= 2 492 869 Condition check for: Vc<Vc,max TRUE

saangariSo winaRobis mxari

Effecive depth, mm, de=d‐Ø/2
= 1 419.00 [1] 5.14.5.3

saangariSo gadamWreli Zala / Sheare, N, Vu = 124 000

saangariSo mRunavi momenti / N.mm, Mu = 2.40E+07
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S. burjis rostverki/ Pier Pile Cap
Bottom Reinforcement
Ziris armireba

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 geometria / 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

koeficienti factor, dim,φ = 0.9

daniSnuli armaturis saangariSo mzidunarianoba/

Reduced Strength of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 2 114.06 Condition check for: φMn≥Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 996.00 Structural Analysis Report

bzarmedegobis moTxovnili momentis Zalva 

Moment Demand to waive the crack condition check, KN.m, 1.33XMu
= 1 324.68 OK

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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S. burjis rostverki/ Pier Pile Cap
Bottom Reinforcement
Ziris armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

1-li rigis armatura / Choose‐1,mm, Ø1 = 20

1-li rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

me-2 rigis armatura / Choose‐1,mm, Ø2 = 25

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm2, As = 4 025.05

minimaluri armirebis moTxovna = 2 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 71.03

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
= 0.00268

betonis kveTis farTobi

Concrete area, mm2, Ac=bwh
= 1 500 000
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S. burjis rostverki/ Pier Pile Cap
Bottom Reinforcement
Ziris armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

moTxovnili gadamWreli Zalva

Sheear strength requirement, KN, Vu
= 1 664.00 Structural Analysis Report

winaRoba gadamWrel Zalaze

Shear Strength, KN, Vc=(0,178√fc'+32As,total/(bde)*Vude/Mu)bde
= 1 874 909 Condition check for: Vc>Vu OK

daniSnuli armaturis kveTis farTobi mTlian kveTSi / Actual 

Rebar area in Whole Section, mm2, As,total=As+As'
7 167

armaturis kveTis farTobi SekumSul zonaSi / 

Actual Rebar area in Compression Zone, mm
2, As

' 3 142

armaturis Reroebis diametri SekumSul zonaSi / 

Diam of Bars in Compression, ,mm, Ø
= 20

armaturis Reroebis raodenoba SekumSul zonaSi / Actual No of 

Bars in Compression, mm2, As
' 10

winaRobis zeda zRvari gadamWrel Zalaze

Maximum Shear Strength, N, Vc,max=0,332√fc'*bde
= 2 485 842 Condition check for: Vc<Vc,max TRUE

saangariSo winaRobis mxari

Effecive depth, mm, de=d‐Ø/2
= 1 415.00 [1] 5.14.5.3

saangariSo gadamWreli Zala / Sheare, N, Vu = 1 664 000

saangariSo mRunavi momenti / N.mm, Mu = 9.96E+08
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S. burjis rostverki/ Pier Pile Cap
Top Reinforcement
Tavis armireba

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 geometria / 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

koeficienti factor, dim,φ = 0.9

daniSnuli armaturis saangariSo mzidunarianoba/

Reduced Strength of the reinforcement,KN.m, ØMn=φAsf y(d‐a/2)
= 1 659.25 Condition check for: φMn≥Mu OK

moTxovnili momentis Zalva

Moment strength requirement, KN.m, Mu
= 475.00 Structural Analysis Report

bzarmedegobis moTxovnili momentis Zalva 

Moment Demand to waive the crack condition check, KN.m, 1.33XMu
= 631.75 OK

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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S. burjis rostverki/ Pier Pile Cap
Top Reinforcement
Tavis armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

1-li rigis armatura / Choose‐1,mm, Ø1 = 20

1-li rigis armaturis ra-ba / Choose number‐1. Nos, n1 = 5

me-2 rigis armatura / Choose‐1,mm, Ø2 = 20

me-2 rigis armaturis ra-ba / Choose number‐1. Nos, n2 = 5

daniSnuli armaturis kveTis farTobi / Reinf area, mm2, As = 3 141.50

minimaluri armirebis moTxovna = 2 850.00

SekumSuli betonis blokis simaRle

Compression Concrete Block height, mm, a=Asf y/(0,85fc'bw)
= 55.44

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
= 0.00209

betonis kveTis farTobi

Concrete area, mm
2, Ac=bwh

= 1 500 000
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S. burjis rostverki/ Pier Pile Cap
Top Reinforcement
Tavis armireba

RC Structural Design
rkb-is konstruqciuli angariSi

Referance 1:
wyaro 1:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD ‐ xidis proeqtirebis specifikacia

moTxovnili gadamWreli Zalva

Sheear strength requirement, KN, Vu
= 1 664.00 Structural Analysis Report

winaRoba gadamWrel Zalaze

Shear Strength, KN, Vc=(0,178√fc'+32As,total/(bde)*Vude/Mu)bde
= 2 329 399 Condition check for: Vc>Vu OK

daniSnuli armaturis kveTis farTobi mTlian kveTSi / Actual 

Rebar area in Whole Section, mm2, As,total=As+As'
6 283

armaturis kveTis farTobi SekumSul zonaSi / 

Actual Rebar area in Compression Zone, mm2, As
' 3 142

armaturis Reroebis diametri SekumSul zonaSi / 

Diam of Bars in Compression, ,mm, Ø
= 20

armaturis Reroebis raodenoba SekumSul zonaSi / Actual No of 

Bars in Compression, mm2, As
' 10

winaRobis zeda zRvari gadamWrel Zalaze

Maximum Shear Strength, N, Vc,max=0,332√fc'*bde
= 2 485 842 Condition check for: Vc<Vc,max TRUE

saangariSo winaRobis mxari

Effecive depth, mm, de=d‐Ø/2
= 1 415.00 [1] 5.14.5.3

saangariSo gadamWreli Zala / Sheare, N, Vu = 1 664 000

saangariSo mRunavi momenti / N.mm, Mu = 4.75E+08
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1. Design Condition 
Design Code   AASHTO-LRFD07

Unit System   kN, m

Member Number  32 (PM), 32 (Shear)

Material Data   fc = 31026.4,   fy = 413686,   fys = 413686 KPa

Column Height   6 m

Section Property  Collumn (No : 6)

Rebar Pattern Pos 1 Pos 2 Pos 3
Layer 1 30- #9 -- --

   Total Rebar Area   Ast = 0.0193548 m^2   (Rhost = 0.0110)

2. Applied Loads
Load Combination    11-     AT (J) Point

Pu = 2927.51 kN, Mcy = 114.411, Mcz = -1271.3, Mc = 1276.48 kN-m

 

3. Axial Forces and Moments Capacity Check
Concentric Max. Axial Load Pr-max = 32460.2  kN

Axial Load Ratio Pu/Pr = 2927.51 / 15765.8 = 0.186  < 1.000 ....... O.K

Moment Ratio Mcy/Mry = 114.411 / 698.016 = 0.164  < 1.000 ....... O.K

 Mcz/Mrz = -1271.3 / 7676.80 = 0.166  < 1.000 ....... O.K

 Mc/Mr = 1276.48 / 7708.47 = 0.166  < 1.000 ....... O.K

 

4. P-M Interaction Diagram 
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(2928,1276)

 32460

0

0

P(kN)

M(kN-m)

Theta=84.80Deg.
N.A=84.86Deg.

     Pr(kN) Mr(kN-m)

   40575.26                0.00

   31427.48             4628.34

   25936.21             6296.53

   21353.54             7130.46

   17704.48             7496.87

   15262.00             7769.34

   13498.03             7891.68

   11872.76             7909.33

   10035.06             7822.61

    7404.33             7364.21

    3445.00             5950.86

   -1595.74             3524.00

   -7206.12                0.00

 
5. Shear Force Capacity Check

Applied Shear Strength Vu = 3574.08 kN   (Load Combination   10-)

Shear Strength by Conc PhiVc = 1256.75 kN

Shear Strength by Rebar PhiVs = 2914.74 kN   (2.0-#5  @70 )

Shear Ratio Vu/PhiVn = 3574.08 / 4171.49 = 0.857  < 1.000 ....... O.K

Company

Author

Project Title

File Name E:\...\Tsachkhuri\3X18 m Model.mcb

Modeling, Integrated Design & Analysis Software
http://www.MidasUser.com
MIDAS/Civil V 8.3.0

Print Date/Time : 10/14/2014 16:27

MIDAS/Civil RC Column Checking Result



Collumn Check Report, Summary
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Column Checking [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

       +============================================================+
       |  MIDAS(Modeling, Integrated Design & Analysis Software)    |
       |  MIDAS/Civil - Design & checking system for windows        |
       +============================================================+
       |  RC-Member(Beam or Column) Analysis and Design             |
       |  Based On  AASHTO-LRFD12, AASHTO-LRFD07, AASHTO-LRFD02,    |
       |            AASHTO-LFD96, ACI318-02, CSA-S6-00,             |
       |            Eurocode2-2:05, SNiP 2.05.03-84*,               |
       |            SP 35.13330.2011, IRC:21-2000                   |
       |                                                            |
       |                                                            |
       |                                                            |
       |                                             (c)SINCE 1989  |
       +============================================================+
       |  MIDAS Information Technology Co.,Ltd.         (MIDAS IT)  |
       |  MIDAS IT Design Development Team                          |
       +============================================================+
       |            HomePage : www.MidasUser.com                    |
       +============================================================+
       |  MIDAS/Civil  Version 8.3.0                                |
       +============================================================+

    *.DEFINITION OF LOAD COMBINATIONS WITH SCALING UP FACTORS.
--------------------------------------------------------------------------------
------
     LCB  C    Loadcase Name(Factor) + Loadcase Name(Factor) + Loadcase 
Name(Factor)
--------------------------------------------------------------------------------
------
      1+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.750)
             + Braking Force( 1.750) +    Pedestrien( 1.750) +  LL Surcharge( 
1.750)
             +        Stream( 1.000)
      1-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.750)
             + Braking Force( 1.750) +    Pedestrien( 1.750) +  LL Surcharge( 
1.750)
             +        Stream( 1.000)
      2+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000)
      2-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000)
       3  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
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Collumn Check Report, Summary
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
             +      Wind STR( 1.400)
       4  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
             +      Wind STR(-1.400)
       5  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Column Checking [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      6+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( 0.400)
      6-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( 0.400)
      7+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR(-0.400)
      7-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR(-0.400)
      8+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( 1.000)
      8-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( 1.000)
      9+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
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Collumn Check Report, Summary
0.500)
             +        Stream( 1.000) +      EQ-X(RS)(-1.000)
      9-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)(-1.000)
     10+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( 1.000)
     10-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( 1.000)
     11+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)(-1.000)
     11-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)(-1.000)
--------------------------------------------------------------------------------
------
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Column Checking [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 *.PROJECT     : 
 *.UNIT SYSTEM : kN, m
================================================================================
=============================
   [ AASHTO-LRFD07 ]  RC-COLUMN CHECK SUMMARY SHEET --- SELECTED MEMBERS IN 
ANALYSIS MODEL.
--------------------------------------------------------------------------------
-----------------------------
  MEMB  Section Name     Bc     Hc      fc      fy |  CHK  LCB  Pr-max      Pu  
   Pr  Rat-P      Vu    VuyE
  SECT             t      a      b  Height     fys |       POS     Rho      Mc  
   Mr  Rat-M   Rat-V    VuzE
================================================================================
=============================
     0  Collumn      1.5000 1.5000 31026.4  413686 |   OK  11- 32460.2 2927.51 
15765.8  0.186 3574.08 0.00000
     6        0.0000 0.0000 0.0000 6.00000  413686 |         J  0.0110 1276.48 
7708.47  0.166   0.857 0.00000
--------------------------------------------------------------------------------
-----------------------------
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1. Design Information 
Design Code :  AASHTO-LRFD07

Unit System :  kN, m

Material Data :  fc = 31026.4,   fy = 413686,   fys = 413686 KPa

Beam Span :  0.7 m

Section Property:  Bent (No : 5)

2. Section Diagram
[END-I]

1
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.0

5
0

.0
5

1.7

TOP1 : 14- #9,                            
TOP2 :           
BOT1 :  7- #9,                            
BOT2 :           
STIRRUPS : 4.0-#5  @100

[MID]
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[END-J]
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TOP1 : 14- #9,                            
TOP2 :           
BOT1 :  7- #9,                            
BOT2 :           
STIRRUPS : 4.0-#5  @100

3. Bending Moment Capacity 
END-I   MID END-J

Negative Moment (Mu)

(-) Load Combination No.

Factored Strength (Mr)

Check Ratio (Mu/Mr)

Positive Moment (Mu)

(+) Load Combination No.

Factored Strength (Mr)

Check Ratio (Mu/Mr)

Using Rebar Top (As_top)

Using Rebar Bot (As_bot)

 2531.11

      1-

 4730.68

  0.5350

 1159.96

      1+

 2400.21

  0.4833

  0.0090

  0.0045

 3102.30

      1-

 4730.68

  0.6558

 1014.32

      1+

 2400.21

  0.4226

  0.0090

  0.0045

 3495.75

      1-

 4730.68

  0.7390

 1159.96

      1+

 2400.21

  0.4833

  0.0090

  0.0045

4. Shear Capacity 
END-I   MID END-J

Load Combination No.

Factored Shear Force (Vu)

Shear Strength by Conc.(PhiVc)

Shear Strength by Rebar.(PhiVs)

Using Shear Reinf. (Av)

Using Stirrups Spacing

Check Ratio 

      1+

 3401.14

  881.99

 3571.86

  0.0080

 4.0-#5  @100

  0.7636

      1+

 3424.58

  881.99

 3571.86

  0.0080

 4.0-#5  @100

  0.7689

      1+

 3436.30

  881.99

 3571.86

  0.0080

 4.0-#5  @100

  0.7715

Company

Author

Project Title

File Name E:\...\Tsachkhuri\3X18 m Model.mcb

Modeling, Integrated Design & Analysis Software
http://www.MidasUser.com
MIDAS/Civil V 8.3.0

Print Date/Time : 10/14/2014 16:42
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 5. Torsion Capacity
END-I   MID END-J

Load Combination No.

Factored Torsion (Tu)

Torsion Resistance (Tn)

Required Stirrups Spacing

Check Ratio 

      1+

    0.00

 5403.77

    0.00

  0.0000

      1+

    0.00

 5380.29

    0.00

  0.0000

      1+

    0.00

 5368.61

    0.00

  0.0000

Company

Author

Project Title

File Name E:\...\Tsachkhuri\3X18 m Model.mcb

Modeling, Integrated Design & Analysis Software
http://www.MidasUser.com
MIDAS/Civil V 8.3.0

Print Date/Time : 10/14/2014 16:42

  - 2 / 2 -
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Bent Check Report, Detail
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

       +============================================================+
       |  MIDAS(Modeling, Integrated Design & Analysis Software)    |
       |  MIDAS/Civil - Design & checking system for windows        |
       +============================================================+
       |  RC-Member(Beam or Column) Analysis and Design             |
       |  Based On  AASHTO-LRFD12, AASHTO-LRFD07, AASHTO-LRFD02,    |
       |            AASHTO-LFD96, ACI318-02, CSA-S6-00,             |
       |            Eurocode2-2:05, SNiP 2.05.03-84*,               |
       |            SP 35.13330.2011, IRC:21-2000                   |
       |                                                            |
       |                                                            |
       |                                                            |
       |                                             (c)SINCE 1989  |
       +============================================================+
       |  MIDAS Information Technology Co.,Ltd.         (MIDAS IT)  |
       |  MIDAS IT Design Development Team                          |
       +============================================================+
       |            HomePage : www.MidasUser.com                    |
       +============================================================+
       |  MIDAS/Civil  Version 8.3.0                                |
       +============================================================+

    *.DEFINITION OF LOAD COMBINATIONS WITH SCALING UP FACTORS.
--------------------------------------------------------------------------------
------
     LCB  C    Loadcase Name(Factor) + Loadcase Name(Factor) + Loadcase 
Name(Factor)
--------------------------------------------------------------------------------
------
      1+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.750)
             + Braking Force( 1.750) +    Pedestrien( 1.750) +  LL Surcharge( 
1.750)
             +        Stream( 1.000)
      1-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.750)
             + Braking Force( 1.750) +    Pedestrien( 1.750) +  LL Surcharge( 
1.750)
             +        Stream( 1.000)
      2+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000)
      2-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000)
       3  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
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Bent Check Report, Detail
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
             +      Wind STR( 1.400)
       4  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
             +      Wind STR( -1.400)
       5  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      6+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( 0.400)
      6-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( 0.400)
      7+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( -0.400)
      7-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( -0.400)
      8+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( 1.000)
      8-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( 1.000)
      9+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
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Bent Check Report, Detail
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( -1.000)
      9-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( -1.000)
     10+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( 1.000)
     10-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( 1.000)
     11+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( -1.000)
     11-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( -1.000)
     12+  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
1.000)
             + Braking Force( 1.000) +    Pedestrien( 1.000) +  LL Surcharge( 
1.000)
             +        Stream( 1.000) +      Wind STR( 0.300)
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

     12-  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
1.000)
             + Braking Force( 1.000) +    Pedestrien( 1.000) +  LL Surcharge( 
1.000)
             +        Stream( 1.000) +      Wind STR( 0.300)
     13+  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
1.000)
             + Braking Force( 1.000) +    Pedestrien( 1.000) +  LL Surcharge( 
1.000)
             +        Stream( 1.000) +      Wind STR( -0.300)
     13-  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
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Bent Check Report, Detail
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
1.000)
             + Braking Force( 1.000) +    Pedestrien( 1.000) +  LL Surcharge( 
1.000)
             +        Stream( 1.000) +      Wind STR( -0.300)
     14+  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
1.300)
             + Braking Force( 1.300) +    Pedestrien( 1.300) +  LL Surcharge( 
1.300)
             +        Stream( 1.000)
     14-  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
1.300)
             + Braking Force( 1.300) +    Pedestrien( 1.300) +  LL Surcharge( 
1.300)
             +        Stream( 1.000)
     15+  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
0.800)
             + Braking Force( 0.800) +    Pedestrien( 0.800) +  LL Surcharge( 
0.800)
             +        Stream( 1.000)
     15-  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +           MLC(
0.800)
             + Braking Force( 0.800) +    Pedestrien( 0.800) +  LL Surcharge( 
0.800)
             +        Stream( 1.000)
      16  2      Self Weight( 1.000) +          Deck( 1.000) +Wearing Course( 
1.000)
             +       Railing( 1.000) +Backfill Pressure( 1.000) +        Stream(
1.000)
     17+  2              MLC( 0.750)
     17-  2              MLC( 0.750)
--------------------------------------------------------------------------------
------
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    39

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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Bent Check Report, Detail
      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =        1.20 kN-m.,  LCB = 10+
        Shear Force               Vu   =       13.68 kN.  ,  LCB = 10+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =1.1960e-006
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =1.1960e-006
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =  3.0497e-006 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =  2.529e-004  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
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           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  29.05 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   4.75

      ( ). Compute shear strength of concrete.
           -. Vu     =       13.68 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     5251.64 kN.
           -. phiVc  = phi * Vc =     4726.47 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     8389.92 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    13318.62 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     8389.92 kN.
           -. phiVs   = phi*Vs =     7550.93 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =       15.20 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=3.5342e-005 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
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           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    39

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <M> :
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        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =       10.77 kN-m.,  LCB = 10+
        Shear Force               Vu   =       41.03 kN.  ,  LCB = 10+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =1.0764e-005
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =1.0764e-005
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =  2.7449e-005 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.002  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
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           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  29.16 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   4.64

      ( ). Compute shear strength of concrete.
           -. Vu     =       41.03 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     5136.27 kN.
           -. phiVc  = phi * Vc =     4622.64 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     8353.47 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    13433.99 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     8353.47 kN.
           -. phiVs   = phi*Vs =     7518.13 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =       45.59 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0001 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
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           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    39

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <J> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
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        Negative Bending Moment   N-Mu =       19.15 kN-m.,  LCB = 10+
        Shear Force               Vu   =       54.70 kN.  ,  LCB = 10+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =1.9138e-005
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =1.9138e-005
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =  4.8802e-005 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.004  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!
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      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  29.21 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   4.59

      ( ). Compute shear strength of concrete.
           -. Vu     =       54.70 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     5080.46 kN.
           -. phiVc  = phi * Vc =     4572.41 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     8335.34 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    13489.80 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     8335.34 kN.
           -. phiVs   = phi*Vs =     7501.81 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =       60.78 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0002 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
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           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    44

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =      296.80 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =      476.42 kN-m.,  LCB =  1-
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        Shear Force               Vu   =     1092.54 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0005
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0005
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0012 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.101  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0003
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0003
           -. As_min =  Rhomin * Ag  =     0.0008 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !
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      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.124  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.43 m.
           -. theta =  37.07 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   1.76

      ( ). Compute shear strength of concrete.
           -. Vu     =     1092.54 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     1975.12 kN.
           -. phiVc  = phi * Vc =     1777.61 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18845.14 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6261.07 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16870.02 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6261.07 kN.
           -. phiVs   = phi*Vs =     5634.96 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1213.94 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0025 m^2.
           -. As      =   0.0045 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
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           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    44

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <M> :
        Positive Bending Moment   P-Mu =      886.35 kN-m.,  LCB =  1+
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        Negative Bending Moment   N-Mu =     1433.31 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1158.97 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0014
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0014
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0037 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.303  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0009
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0009
           -. As_min =  Rhomin * Ag  =     0.0023 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !
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      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.369  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.43 m.
           -. theta =  37.58 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   1.69

      ( ). Compute shear strength of concrete.
           -. Vu     =     1158.97 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     1898.36 kN.
           -. phiVc  = phi * Vc =     1708.52 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18845.14 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6145.45 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16946.78 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6145.45 kN.
           -. phiVs   = phi*Vs =     5530.90 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1287.74 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0037 m^2.
           -. As      =   0.0045 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
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           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    44

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <J> :
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        Positive Bending Moment   P-Mu =     1159.96 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =     1932.93 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1192.18 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0020
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0020
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0050 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.409  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0012
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0012
           -. As_min =  Rhomin * Ag  =     0.0030 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
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           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.483  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.43 m.
           -. theta =  37.84 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   1.66

      ( ). Compute shear strength of concrete.
           -. Vu     =     1192.18 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     1862.17 kN.
           -. phiVc  = phi * Vc =     1675.96 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18845.14 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6088.64 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16982.97 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6088.64 kN.
           -. phiVs   = phi*Vs =     5479.78 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1324.64 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0042 m^2.
           -. As      =   0.0045 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.

Page 21



Bent Check Report, Detail
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    52

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.100 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =       71.87 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =     2531.11 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1580.85 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0026
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.535  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =7.1867e-005
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =7.1867e-005
           -. As_min =  Rhomin * Ag  =     0.0002 m^2.

      ( ). Check tensile reinforcement.
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           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.030  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  35.42 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.02

      ( ). Compute shear strength of concrete.
           -. Vu     =     1580.85 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2236.17 kN.
           -. phiVc  = phi * Vc =     2012.55 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6554.09 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16334.09 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6554.09 kN.
           -. phiVs   = phi*Vs =     5898.68 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1756.50 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0078 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
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           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    52

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.100 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <M> :
        Positive Bending Moment   P-Mu =      704.44 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =     2175.37 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1559.36 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0022
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.460  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0007
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0007
           -. As_min =  Rhomin * Ag  =     0.0018 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.293  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  34.91 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.12

      ( ). Compute shear strength of concrete.
           -. Vu     =     1559.36 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2342.40 kN.
           -. phiVc  = phi * Vc =     2108.16 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6677.37 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16227.85 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6677.37 kN.
           -. phiVs   = phi*Vs =     6009.64 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1732.62 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0071 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
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           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    52

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.100 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
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        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <J> :
        Positive Bending Moment   P-Mu =     1016.91 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =     1482.12 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1516.38 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0015
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0015
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0038 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.313  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0010
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0010
           -. As_min =  Rhomin * Ag  =     0.0026 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.424  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  34.75 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.15

      ( ). Compute shear strength of concrete.
           -. Vu     =     1516.38 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2379.87 kN.
           -. phiVc  = phi * Vc =     2141.89 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6718.91 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16190.38 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6718.91 kN.
           -. phiVs   = phi*Vs =     6047.02 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1684.87 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0058 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================
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      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    55

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.
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      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =     1016.91 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =     1155.17 kN-m.,  LCB =  1-
        Shear Force               Vu   =      574.63 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0012
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0012
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0030 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.244  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0010
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0010
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           -. As_min =  Rhomin * Ag  =     0.0026 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.424  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  31.59 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   3.09

      ( ). Compute shear strength of concrete.
           -. Vu     =      574.63 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     3413.66 kN.
           -. phiVc  = phi * Vc =     3072.29 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     7577.69 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15156.59 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     7577.69 kN.
           -. phiVs   = phi*Vs =     6819.92 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      638.48 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0035 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
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           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    55

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
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        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <M> :
        Positive Bending Moment   P-Mu =     1014.32 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =      918.77 kN-m.,  LCB =  1-
        Shear Force               Vu   =      541.42 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0009
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0009
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0024 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.194  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0010
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0010
           -. As_min =  Rhomin * Ag  =     0.0026 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.423  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  30.99 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   3.37

      ( ). Compute shear strength of concrete.
           -. Vu     =      541.42 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     3723.82 kN.
           -. phiVc  = phi * Vc =     3351.43 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     7760.06 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    14846.44 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     7760.06 kN.
           -. phiVs   = phi*Vs =     6984.05 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      601.58 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0030 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
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           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    55

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <J> :
        Positive Bending Moment   P-Mu =      966.86 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =      488.33 kN-m.,  LCB =  1-
        Shear Force               Vu   =      474.99 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0005
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0005
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0012 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.103  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0010
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0010
           -. As_min =  Rhomin * Ag  =     0.0025 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.403  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  30.73 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   3.50

      ( ). Compute shear strength of concrete.
           -. Vu     =      474.99 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     3873.65 kN.
           -. phiVc  = phi * Vc =     3486.29 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     7839.65 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    14696.60 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     7839.65 kN.
           -. phiVs   = phi*Vs =     7055.69 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      527.77 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0020 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
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           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    68

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =      922.06 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =      309.42 kN-m.,  LCB =  1-
        Shear Force               Vu   =      727.33 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0003
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0003
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0008 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.065  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0009
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0009
           -. As_min =  Rhomin * Ag  =     0.0024 m^2.

      ( ). Check tensile reinforcement.
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           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.384  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.43 m.
           -. theta =  34.11 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.29

      ( ). Compute shear strength of concrete.
           -. Vu     =      727.33 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2573.77 kN.
           -. phiVc  = phi * Vc =     2316.40 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18845.14 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6984.21 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16271.37 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6984.21 kN.
           -. phiVs   = phi*Vs =     6285.79 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      808.14 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0032 m^2.
           -. As      =   0.0045 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
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           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    68

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <M> :
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        Positive Bending Moment   P-Mu =      620.01 kN-m.,  LCB =  1+
        Negative Bending Moment   N-Mu =      623.40 kN-m.,  LCB = 11-
        Shear Force               Vu   =      793.75 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0006
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0006
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
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================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0016 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.132  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0006
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0006
           -. As_min =  Rhomin * Ag  =     0.0016 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
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           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.258  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.43 m.
           -. theta =  34.62 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.18

      ( ). Compute shear strength of concrete.
           -. Vu     =      793.75 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2444.95 kN.
           -. phiVc  = phi * Vc =     2200.45 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18845.14 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6850.78 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16400.19 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6850.78 kN.
           -. phiVs   = phi*Vs =     6165.70 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      881.95 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0027 m^2.
           -. As      =   0.0045 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
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           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    68

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <J> :
        Positive Bending Moment   P-Mu =      211.03 kN-m.,  LCB = 10+
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        Negative Bending Moment   N-Mu =      877.23 kN-m.,  LCB = 11-
        Shear Force               Vu   =      826.97 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0009
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0009
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0023 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.185  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0002
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0002
           -. As_min =  Rhomin * Ag  =     0.0005 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !
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      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.088  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  31.94 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.95

      ( ). Compute shear strength of concrete.
           -. Vu     =      826.97 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     3258.78 kN.
           -. phiVc  = phi * Vc =     2932.90 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     7476.40 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15311.47 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     7476.40 kN.
           -. phiVs   = phi*Vs =     6728.76 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      918.85 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0024 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
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           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    71

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.100 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =      139.46 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =     1204.64 kN-m.,  LCB = 11-

Page 49



Bent Check Report, Detail
        Shear Force               Vu   =     1305.93 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0012
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0012
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0031 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.255  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0001
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0001
           -. As_min =  Rhomin * Ag  =     0.0004 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As_min < As   --->  O.K !
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      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.058  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  33.80 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.37

      ( ). Compute shear strength of concrete.
           -. Vu     =     1305.93 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2618.45 kN.
           -. phiVc  = phi * Vc =     2356.60 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6962.36 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15951.81 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6962.36 kN.
           -. phiVs   = phi*Vs =     6266.12 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1451.03 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0038 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
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           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    71

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.100 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <M> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
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        Negative Bending Moment   N-Mu =     1901.65 kN-m.,  LCB = 11-
        Shear Force               Vu   =     1348.91 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0019
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0019
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0049 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.402  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!
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      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  33.97 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.33

      ( ). Compute shear strength of concrete.
           -. Vu     =     1348.91 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2573.16 kN.
           -. phiVc  = phi * Vc =     2315.84 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6918.75 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15997.10 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6918.75 kN.
           -. phiVs   = phi*Vs =     6226.88 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1498.79 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0045 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
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           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    71

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.100 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <J> :
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        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =     2264.87 kN-m.,  LCB = 11-
        Shear Force               Vu   =     1370.40 kN.  ,  LCB =  1+

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0023
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.479  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
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           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  34.05 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.31

      ( ). Compute shear strength of concrete.
           -. Vu     =     1370.40 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2551.10 kN.
           -. phiVc  = phi * Vc =     2295.99 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6897.09 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16019.16 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6897.09 kN.
           -. phiVs   = phi*Vs =     6207.38 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1522.67 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0049 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
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           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =         -5.15 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    76

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.600 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =     1975.67 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1306.88 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0020
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0020
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0051 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.418  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
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           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  34.25 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.26

      ( ). Compute shear strength of concrete.
           -. Vu     =     1306.88 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2498.33 kN.
           -. phiVc  = phi * Vc =     2248.50 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6844.12 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16071.93 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6844.12 kN.
           -. phiVs   = phi*Vs =     6159.71 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1452.08 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0063 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
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           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    76

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.600 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <M> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =     1780.52 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1295.15 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0018
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0018
�
--------------------------------------------------------------------------------
----------
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           -. As_min =  Rhomin * Ag  =     0.0046 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.376  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
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==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  34.02 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.31

      ( ). Compute shear strength of concrete.
           -. Vu     =     1295.15 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2558.01 kN.
           -. phiVc  = phi * Vc =     2302.21 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6903.91 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    16012.24 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6903.91 kN.
           -. phiVs   = phi*Vs =     6213.52 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1439.06 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0060 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
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           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
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 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
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================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    76

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.600 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
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        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <J> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =     1395.60 kN-m.,  LCB =  1-
        Shear Force               Vu   =     1271.71 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0014
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0014
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0036 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.295  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  33.93 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.33

      ( ). Compute shear strength of concrete.
           -. Vu     =     1271.71 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     2582.23 kN.
           -. phiVc  = phi * Vc =     2324.01 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. phiVc/2 < Vu < phiVc  --->  Required minimum shear reinforcement.
           -.                 smax   = MIN[ smax, Av/(0.0316*SQRT(fc')*bv/fys) ]
=    0.421 m.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     6927.58 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15988.03 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     6927.58 kN.
           -. phiVs   = phi*Vs =     6234.82 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =     1413.01 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0052 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================
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      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    81

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

Page 67



Bent Check Report, Detail
      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =     1205.90 kN-m.,  LCB =  1-
        Shear Force               Vu   =      764.51 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0012
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0012
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0031 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.255  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
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           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  32.14 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.87

      ( ). Compute shear strength of concrete.
           -. Vu     =      764.51 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     3173.80 kN.
           -. phiVc  = phi * Vc =     2856.42 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     7417.55 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15396.45 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     7417.55 kN.
           -. phiVs   = phi*Vs =     6675.79 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      849.46 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0039 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
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           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    81

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
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        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <M> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =      888.04 kN-m.,  LCB =  1-
        Shear Force               Vu   =      731.30 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0009
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0009
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0023 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.188  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  31.84 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   2.99

      ( ). Compute shear strength of concrete.
           -. Vu     =      731.30 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     3303.48 kN.
           -. phiVc  = phi * Vc =     2973.13 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     7506.40 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15266.77 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     7506.40 kN.
           -. phiVs   = phi*Vs =     6755.76 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      812.56 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0033 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
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           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    81

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         1.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <J> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =      294.66 kN-m.,  LCB =  1-
        Shear Force               Vu   =      664.88 kN.  ,  LCB =  1-

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0003
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0003
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

           -. As_min =  Rhomin * Ag  =     0.0008 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.062  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.
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      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  31.58 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   3.09

      ( ). Compute shear strength of concrete.
           -. Vu     =      664.88 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     3420.87 kN.
           -. phiVc  = phi * Vc =     3078.78 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     7582.22 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    15149.39 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     7582.22 kN.
           -. phiVs   = phi*Vs =     6824.00 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =      738.75 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0020 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
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           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17+ )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    84

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.
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      *.FORCES AND MOMENTS AT CHECK POINT <I> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =       19.15 kN-m.,  LCB = 10+
        Shear Force               Vu   =       54.70 kN.  ,  LCB =   3

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =1.9138e-005
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =1.9138e-005
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
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================================================================================
==========

           -. As_min =  Rhomin * Ag  =  4.8802e-005 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.004  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
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           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  29.37 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   4.45

      ( ). Compute shear strength of concrete.
           -. Vu     =       54.70 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     4925.69 kN.
           -. phiVc  = phi * Vc =     4433.12 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     8283.23 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    13644.57 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     8283.23 kN.
           -. phiVs   = phi*Vs =     7454.91 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =       60.78 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0002 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
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           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
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================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    84

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <M> :
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        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
        Negative Bending Moment   N-Mu =       10.77 kN-m.,  LCB = 10+
        Shear Force               Vu   =       41.03 kN.  ,  LCB =   3

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =1.0764e-005
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =1.0764e-005
�
--------------------------------------------------------------------------------
----------
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================================================================================
==========

           -. As_min =  Rhomin * Ag  =  2.7449e-005 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =   0.002  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
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           -. As < As_min  --->  Not Acceptable !!!

      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  29.31 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   4.50

      ( ). Compute shear strength of concrete.
           -. Vu     =       41.03 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     4978.13 kN.
           -. phiVc  = phi * Vc =     4480.31 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     8301.20 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    13592.13 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     8301.20 kN.
           -. phiVs   = phi*Vs =     7471.08 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =       45.59 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=   0.0001 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
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           -. Ao    =  0.85*Aoh =      2.02 m^2.
           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
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==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      *.MIDAS/Civil - RC-BEAM Analysis/Design Program.

      *.PROJECT       : 
      *.DESIGN CODE   : AASHTO-LRFD07,    *.UNIT SYSTEM : kN, m
      *.MEMBER        : Member Type = BEAM,   MEMB =    84

      *.DESCRIPTION OF BEAM DATA (iSEC =     5) : Bent
        Section Type : Rectangle (RECT)
        Beam Length (Span)             =         0.700 m.
        Section Depth (Hc)             =         1.500 m.
        Section Width (Bc)             =         1.700 m.
        Concrete Strength (fc')        =     31026.417 KPa.
        Main Rebar Strength (fy)       =    413685.566 KPa.
        Stirrups Strength (fys)        =    413685.566 KPa.
        Modulus of Elasticity (Es)     = 199948023.746 KPa.

      *.DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
        Special Provisions For Seismic Design : Seismic Zone3.

      *.FORCES AND MOMENTS AT CHECK POINT <J> :
        Positive Bending Moment   P-Mu =        0.00 kN-m.,  LCB = 10+
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        Negative Bending Moment   N-Mu =        1.20 kN-m.,  LCB = 10+
        Shear Force               Vu   =       13.68 kN.  ,  LCB =   3

      *.REINFORCEMENT PATTERN : 
        ---------------------------------------------------------
           Location    i     di( m.)       Rebar    Asi( m^2.)
        ---------------------------------------------------------
           Top         1      0.050       14- #9      0.00903
           Bottom      1      0.050        7- #9      0.00452
        ---------------------------------------------------------
           Stirrups : 4.0-#5  @100

 ===============================================================================
    [[[*]]]   ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =1.1960e-006
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =1.1960e-006
�
--------------------------------------------------------------------------------
----------
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           -. As_min =  Rhomin * Ag  =  3.0497e-006 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0090 m^2.
           -. As_min < As   --->  O.K !

      ( ). Check moment capacity.
           -. c          =     0.1008 m.
           -. Cc         =       3727.63 kN.
           -. Ts         =       3736.51 kN.
           -. Mr         =       4730.68 kN-m.
           -. Mu/Mr      =  2.529e-004  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE POSITIVE BENDING MOMENT CAPACITY.
 ===============================================================================

      ( ). Compute parameter.
           -. phi   =   0.90
           -. Alpha =   0.85
           -. Beta  =   0.82
           -. d     =     1.4500 m.
           -. ecu   =  0.0030

      ( ). Compute maximum and minimum reinforcement.
           -. Rhomin1 = (1.2)*Mcr/[ phi*fy*b*d*(d-a/2) ]      =   0.0021
           -. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ]        =   0.0000
           -. Rhomin  = MIN[ Rhomin1, Rhomin2 ]               =   0.0021
           -. As_min =  Rhomin * Ag  =     0.0052 m^2.

      ( ). Check tensile reinforcement.
           -. As     =     0.0045 m^2.
           -. As < As_min  --->  Not Acceptable !!!
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      ( ). Check moment capacity.
           -. c          =     0.0504 m.
           -. Cc         =       1863.82 kN.
           -. Ts         =       1868.25 kN.
           -. Mr         =       2400.21 kN-m.
           -. Mu/Mr      =   0.000  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE SHEAR CAPACITY.
 ===============================================================================
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      ( ). Compute shear parameter.
           -. phi   =   0.90
           -. Av    =     0.0008 m^2.
           -. bv    =   1.70 m.
           -. dv    =  MAX[ dv, 0.9*d, 0.72*Hc ]  =   1.41 m.
           -. theta =  29.21 Deg.   [Clause 5.8.3.4.2]
           -. beta  =   4.60

      ( ). Compute shear strength of concrete.
           -. Vu     =       13.68 kN.
           -. Vc     = 0.0316*beta*SQRT[fc']*bv*dv =     5086.43 kN.
           -. phiVc  = phi * Vc =     4577.79 kN.
           -. Vn_lim = 0.25*fc'*bv*dv =    18570.25 kN.

      ( ). Compute stirrup spacing.
           -. Maximum spacing smax   = MIN[ 0.8*dv, 24 in ] =    0.610 m.
           -. Vu < phiVc/2  --->  Not required shear reinforcement.
           -. Applied spacing s    =    0.100 m.

      ( ). Compute shear strength of reinforcement.
           -. Vs      = Av*fys*dv*cot(theta) / s =     8337.30 kN.
           -. Vs_lim  = 0.25*fc'*bv*dv - Vc =    13483.83 kN.
           -. Vs      = MIN[ Vs, Vs_lim ] =     8337.30 kN.
           -. phiVs   = phi*Vs =     7503.57 kN.

           -. phiVs > (Vu-phiVc)  --->  O.K !
           -. Using Av/s  =  Vs / (fys*dv*cot(theta)) =   0.0080 m^2/m.

      ( ). Check tension force in the longitudinal reinforcement caused by 
shear.
           -. phib    =   0.90
           -. phiv    =   0.90
           -. Vs1     =  MIN[ Vs, Vu/phiv ] =       15.20 kN.
           -. As_req  =  [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vs1)*cot(theta) ] / fy 
=3.5135e-005 m^2.
           -. As      =   0.0090 m^2.
           -. As_req < As  --->  O.K !

 ===============================================================================
    [[[*]]]   ANALYZE TORSION CAPACITY.
 ===============================================================================

      ( ). Compute torsion parameter.
           -. phi   =   0.90
           -. Acp   =       2.55 m^2.
           -. Pc    =       6.40 m.
           -. Aoh   =      93.36 m^2.
           -. Ao    =  0.85*Aoh =      2.02 m^2.
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           -. Ph    =       6.17 m.
           -. Tu    =          0.00 kN-m.
           -. Tcr   =  0.125*SQRT(fc')*Acp^2/Pc =      1857.53 kN-m.

           -. Tu < 0.25*phi*Tcr =       417.94 kN-m.
               ---> Torsion check is not required.
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Beam Checking   [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 ===============================================================================
    [[[*]]]   ANALYZE CRACK.
 ===============================================================================

      ( ). Check crack control of top reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !

      ( ). Check crack control of bottom reinforcement. ( LCB =  17- )
           -. h       =      1.5000 m.
           -. dc      =      0.0500 m.
           -. Beta_s  = 1+dc/(0.7*(h-dc)) = 1.05 m.
           -. Gamma_e = 1.00
           -. fss     =    248211.340 KPa.
           -. s       =     816.5510 m.
           -. sa      = 700*Gamma_e/(Beta_s*fss)-2*dc =   2555.8985 m.
           -. s < sa --->  O.K !
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0.075

1. Design Condition 
Design Code   AASHTO-LRFD07

Unit System   kN, m

Member Number  29 (PM), 6 (Shear)

Material Data   fc = 31026.4,   fy = 413686,   fys = 413686 KPa

Column Height   6 m

Section Property  Pile (No : 7)

Rebar Pattern Pos 1 Pos 2 Pos 3
Layer 1 22- #8 -- --

   Total Rebar Area   Ast = 0.0112129 m^2   (Rhost = 0.0143)

2. Applied Loads
Load Combination     8+     AT (J) Point

Pu = 189.370 kN, Mcy = 356.849, Mcz = 6.73704, Mc = 356.913 kN-m

 

3. Axial Forces and Moments Capacity Check
Concentric Max. Axial Load Pr-max = 15033.5  kN

Axial Load Ratio Pu/Pr = 189.370 / 206.336 = 0.918  < 1.000 ....... O.K

Moment Ratio Mcy/Mry = 356.849 / 1652.69 = 0.216  < 1.000 ....... O.K

 Mcz/Mrz = 6.73704 / 32.1662 = 0.209  < 1.000 ....... O.K

 Mc/Mr = 356.913 / 1653.00 = 0.216  < 1.000 ....... O.K

 

4. P-M Interaction Diagram 
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P(kN)

M(kN-m)

Theta=1.12Deg.
N.A=1.08Deg.

     Pr(kN) Mr(kN-m)

   18791.83                0.00

   14436.51             1428.35

   11898.86             1940.30

    9761.03             2203.34

    8023.58             2326.85

    6754.97             2411.97

    5901.50             2462.22

    5096.22             2473.35

    4182.25             2452.29

    2933.92             2338.66

    1004.54             1886.85

   -1571.02             1062.20

   -4174.75                0.00

 
5. Shear Force Capacity Check

Applied Shear Strength Vu = 1412.16 kN   (Load Combination   10+)

Shear Strength by Conc PhiVc = 696.202 kN

Shear Strength by Rebar PhiVs = 821.439 kN   (2.0-#4  @120)

Shear Ratio Vu/PhiVn = 1412.16 / 1517.64 = 0.930  < 1.000 ....... O.K

Company

Author

Project Title

File Name E:\...\Tsachkhuri\3X18 m Model.mcb

Modeling, Integrated Design & Analysis Software
http://www.MidasUser.com
MIDAS/Civil V 8.3.0

Print Date/Time : 10/14/2014 16:17

MIDAS/Civil RC Column Checking Result



Pile Rebar Check
 
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Column Checking [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

       +============================================================+
       |  MIDAS(Modeling, Integrated Design & Analysis Software)    |
       |  MIDAS/Civil - Design & checking system for windows        |
       +============================================================+
       |  RC-Member(Beam or Column) Analysis and Design             |
       |  Based On  AASHTO-LRFD12, AASHTO-LRFD07, AASHTO-LRFD02,    |
       |            AASHTO-LFD96, ACI318-02, CSA-S6-00,             |
       |            Eurocode2-2:05, SNiP 2.05.03-84*,               |
       |            SP 35.13330.2011, IRC:21-2000                   |
       |                                                            |
       |                                                            |
       |                                                            |
       |                                             (c)SINCE 1989  |
       +============================================================+
       |  MIDAS Information Technology Co.,Ltd.         (MIDAS IT)  |
       |  MIDAS IT Design Development Team                          |
       +============================================================+
       |            HomePage : www.MidasUser.com                    |
       +============================================================+
       |  MIDAS/Civil  Version 8.3.0                                |
       +============================================================+

    *.DEFINITION OF LOAD COMBINATIONS WITH SCALING UP FACTORS.
--------------------------------------------------------------------------------
------
     LCB  C    Loadcase Name(Factor) + Loadcase Name(Factor) + Loadcase 
Name(Factor)
--------------------------------------------------------------------------------
------
      1+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.750)
             + Braking Force( 1.750) +    Pedestrien( 1.750) +  LL Surcharge( 
1.750)
             +        Stream( 1.000)
      1-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.750)
             + Braking Force( 1.750) +    Pedestrien( 1.750) +  LL Surcharge( 
1.750)
             +        Stream( 1.000)
      2+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000)
      2-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000)
       3  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
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Pile Rebar Check
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
             +      Wind STR( 1.400)
       4  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
             +      Wind STR(-1.400)
       5  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +        Stream(
1.000)
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Column Checking [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

      6+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( 0.400)
      6-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR( 0.400)
      7+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR(-0.400)
      7-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
1.350)
             + Braking Force( 1.350) +    Pedestrien( 1.350) +  LL Surcharge( 
1.350)
             +        Stream( 1.000) +      Wind STR(-0.400)
      8+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( 1.000)
      8-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)( 1.000)
      9+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
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0.500)
             +        Stream( 1.000) +      EQ-X(RS)(-1.000)
      9-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-X(RS)(-1.000)
     10+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( 1.000)
     10-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)( 1.000)
     11+  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)(-1.000)
     11-  1      Self Weight( 1.250) +          Deck( 1.250) +Wearing Course( 
1.500)
             +       Railing( 1.500) +Backfill Pressure( 1.500) +           MLC(
0.500)
             + Braking Force( 0.500) +    Pedestrien( 0.500) +  LL Surcharge( 
0.500)
             +        Stream( 1.000) +      EQ-Y(RS)(-1.000)
--------------------------------------------------------------------------------
------
�
--------------------------------------------------------------------------------
----------
 MIDAS/Civil - RC-Column Checking [ AASHTO-LRFD07 ]                             
Civil 2014
================================================================================
==========

 *.PROJECT     : 
 *.UNIT SYSTEM : kN, m
================================================================================
=============================
   [ AASHTO-LRFD07 ]  RC-COLUMN CHECK SUMMARY SHEET --- SELECTED MEMBERS IN 
ANALYSIS MODEL.
--------------------------------------------------------------------------------
-----------------------------
  MEMB  Section Name     Bc     Hc      fc      fy |  CHK  LCB  Pr-max      Pu  
   Pr  Rat-P      Vu    VuyE
  SECT             t      a      b  Height     fys |       POS     Rho      Mc  
   Mr  Rat-M   Rat-V    VuzE
================================================================================
=============================
     0  Pile         1.0000 1.0000 31026.4  413686 |   OK   8+ 15033.5 189.370 
206.336  0.918 1412.16 0.00000
     7        0.0000 0.0000 0.0000 6.00000  413686 |         J  0.0143 356.913 
1653.00  0.216   0.930 0.00000
--------------------------------------------------------------------------------
-----------------------------
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Cantilever wall analysis

Input data
Project

Task
Part
Descript.
Author
Customer
Date

:
:
:
:
:
:

TSACHKHURI BRIDGE
Cantilever Retaining Wall
km 0+180 - km 0+214
Dimitri Ukleba
Department of Roads
09.10.2014

Settings

USA - LRFD (2)
Materials and standards

Concrete structures :
AASHTO - reduce parameteres of friction soil/soil by 2/3 �

ACI 318-11

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :
Shape of earth wedge :
Base key :
Verification methodology :

Coulomb
Mazindrani (Rankin)
Mononobe-Okabe
Calculate as skew
The base key is considered as inclined footing bottom
according to LRFD

Partial factors on loads (L)

Permanent design situation

Dead load of structural components :
Dead load of wearing surfaces :
Earth pressure load :
Earth surcharge load (permanent) :
Vertical pressure of earth fill :
Live load surcharge :
Water load :

DC =
DW =
EH =
ES =
EV =
LS =

WA =

Favourable
0.90
0.65
0.90
0.75
1.00
0.00
1.00

[–]
[–]
[–]
[–]
[–]
[–]
[–]

Unfavourable
1.25
1.35
1.50
1.50
1.35
1.75
1.00

[–]
[–]
[–]
[–]
[–]
[–]
[–]

Partial factors for resistances (R)

Permanent design situation
Partial factor on overturning :
Partial factor on sliding resistance :
Partial factor on bearing capacity :
Partial factor on passive resistance :

�Re =
�Rh =
�Rv =
�Rp =

0.90
0.80
0.45
0.50

[–]
[–]
[–]
[–]

Material of structure

Unit weight � = 24.50 kN/m3

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

Concrete : Concrete ACI
Compressive strength
Tensile-bending strength

fc'
fr

=
=

30.00
3.41

MPa
MPa

Longitudinal steel : A615/60
Tensile strength fy = 413.69 MPa
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Geometry of structure

No.
Coordinate

X [m]

Depth

Z [m]
1
2
3
4
5
6
7
8

0.00
0.00
0.35
2.70
2.70

-0.30
-0.30
-0.30

0.00
2.00
3.40
3.40
4.00
4.00
3.40
0.00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 3.06 m2.
 
Name : Geometry Stage : 1

  

  

 4.00  4.00 

 3.00 

 0.30 

 3.40 

 0.60 

 2.00 

 2.35 

 4.00:1 

Basic soil parameters

No. Name Pattern
�ef

[°]

cef

[kPa]

�
[kN/m3]

�su

[kN/m3]

�
[°]

1

2

Poorly graded sand (SP), dense

Weathered Argelious Bedrock

30.00

16.70

80.00

48.80

21.00

18.70

11.00

9.00

0.00

16.00

Soil parameters to compute pressure at rest

No. Name Pattern
Type

calculation

�
[°]

�
[–]

OCR

[–]

Kr

[–]

1 Poorly graded sand (SP), dense cohesionless 30.00 - - -
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No. Name Pattern
Type

calculation

�
[°]

�
[–]

OCR

[–]

Kr

[–]

2 Weathered Argelious Bedrock cohesive - 0.30 - -

Soil parameters

Poorly graded sand (SP), dense
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

�
effective
�ef
cef
�
cohesionless
�sat

=

=
=
=

=

21.00

30.00
80.00
0.00

21.00

kN/m3

°
kPa
°

kN/m3

 
Weathered Argelious Bedrock
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Poisson's ratio :
Saturated unit weight :

�
effective
�ef
cef
�
cohesive
�
�sat

=

=
=
=

=
=

18.70

16.70
48.80
16.00

0.30
19.00

kN/m3

°
kPa
°

kN/m3

 
Geological profile and assigned soils

No.
Layer

[m]
Assigned soil Pattern

1

2

4.00

-

Poorly graded sand (SP), dense

Weathered Argelious Bedrock

Terrain profile

No.
Coordinate

x [m]

Depth

z [m]
1
2
3
4

0.00
0.01
0.01
1.01

0.00
0.00
1.00
1.00

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.
 
Water influence

GWT behind the structure lies at a depth of 2.00 m
Uplift in foot. bottom due to different pressures is not considered.
 
Input surface surcharges

No.
Surcharge

new change
Action

Mag.1

[kN/m2]

Mag.2

[kN/m2]

Ord.x

x [m]

Length

l [m]

Depth

z [m]
1
2

YES
YES

variable
variable

121.00
121.00

0.80
2.80

0.60
0.60

on terrain
on terrain
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No.
Surcharge

new change
Action

Mag.1

[kN/m2]

Mag.2

[kN/m2]

Ord.x

x [m]

Length

l [m]

Depth

z [m]
3
4

YES
YES

variable
variable

121.00
121.00

2.00
4.50

0.60
0.60

on terrain
on terrain

No. Name
1
2
3
4

Design Truck -1
Design Truck - 2
Design Truck - 3
Dsign Truck - 4

Resistance on front face of the structure

Resistance on front face of the structure: at rest
Soil on front face of the structure - Poorly graded sand (SP), dense
Soil thickness in front of structure h = 2.00 m
Terrain in front of structure is flat.
 
Earthquake

Horizontal seismic coefficient
Vertical seismic coefficient

kh
kv

=
=

0.3000
0.1000

Water below the GWT is restricted.
 
Settings of the stage of construction

Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
 
Verification No. 1
Pressure at rest on front face of the structure - partial results

Layer

No.

Thickness

[m]

�
[°]

�d

[°]

cd

[kPa]

�
[kN/m3]

Kr Comment

1
2
3
4

1.00
0.40
0.00
0.60

0.00
0.00
0.00
0.00

30.00
30.00
30.00
30.00

80.00
80.00
80.00
80.00

21.00
21.00
21.00
21.00

0.500
0.500
0.500
0.500

Pressure at rest distribution on front face of the structure

Layer

No.

Start [m]

End [m]

�Z

[kPa]

�W

[kPa]

Pressure

[kPa]

Hor. comp.

[kPa]

Vert. comp.

[kPa]

1

2

3

4

0.00
1.00
1.00
1.40
1.40
1.40
1.40
2.00

0.00
21.00
21.00
29.40
29.40
29.43
29.43
42.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
10.50
10.50
14.70
14.70
14.71
14.71
21.00

0.00
10.50
10.50
14.70
14.70
14.71
14.71
21.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Active pressure behind the structure - partial results

Layer

No.

Thickness

[m]

�
[°]

�d

[°]

cd

[kPa]

�
[kN/m3]

�d

[°]

Ka Comment

1 1.00 37.32 30.00 80.00 21.00 20.00 0.762
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Layer

No.

Thickness

[m]

�
[°]

�d

[°]

cd

[kPa]

�
[kN/m3]

�d

[°]

Ka Comment

2
3

1.40
0.60

37.32
0.00

30.00
30.00

80.00
80.00

11.00
11.00

20.00
0.00

0.762
0.333

Active pressure distribution behind the structure (without surcharge)

Layer

No.

Start [m]

End [m]

�Z

[kPa]

�W

[kPa]

Pressure

[kPa]

Hor. comp.

[kPa]

Vert. comp.

[kPa]

1

2

3

1.00
2.00
2.00
3.40
3.40
4.00

0.00
21.00
21.00
36.40
36.40
43.00

0.00
0.00
0.00

14.00
14.00
20.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

Earthquake effects (active earth pressure) - partial results

Layer

No.

Thickness

[m]

�d

[°]

�
[°]

�
[°]

Ka Kae Kae-Ka Comment

1
2
3

1.00
1.40
0.60

30.00
30.00
30.00

-30.00
-30.00
-30.00

18.43
32.47
32.47

0.371
0.371
0.257

0.500
1.066
0.574

0.129
0.695
0.317

Earthquake effects (active earth pressure)

Layer

No.

Start [m]

End [m]

�Z

[kPa]

�D

[kPa]

Pressure

[kPa]

Hor. comp.

[kPa]

Vertical comp.

[kPa]

1

2

3

1.00
2.00
2.00
3.40
3.40
4.00

0.00
18.90
18.90
32.76
32.76
38.70

38.70
19.80
19.80
5.94
5.94
0.00

4.98
2.55

13.75
4.13
1.88
0.00

2.69
1.38
7.43
2.23
1.88
0.00

4.19
2.15

11.57
3.47
0.00
0.00

Pressure profile due to surcharge - Design Truck -1

Point

No.

Depth

[m]

Hor. comp.

[kPa]

Vert. comp.

[kPa]
1
2
3
4
5
6

1.00
2.00
2.00
3.40
3.40
4.00

0.00
0.00
4.05
4.01

19.12
18.77

0.00
0.00
6.31
6.25
0.00
0.00

Forces acting on construction

Name Fhor

[kN/m]

App.Pt.

z [m]

Fvert

[kN/m]

App.Pt.

x [m]

Coeff.

overtur.

Coeff.

sliding

Coeff.

stress
Weight - wall
Earthq.- constr.
FF resistance
Weight - earth wedge
Earthquake - soil wedge
Active pressure

0.00
22.53

-21.00
0.00

25.51
0.00

-1.03
-1.03
-0.67
-1.81
-1.63
-4.00

75.09
-7.51
0.00

57.16
-8.50
0.00

0.96
0.96
0.00
1.24
1.32
1.17

0.900
1.000
0.900
1.000
1.000
0.900

0.900
1.000
0.900
1.000
1.000
0.900

1.250
1.000
0.900
1.350
1.000
0.900
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Name Fhor

[kN/m]

App.Pt.

z [m]

Fvert

[kN/m]

App.Pt.

x [m]

Coeff.

overtur.

Coeff.

sliding

Coeff.

stress
Water pressure
Uplift pressure
Earthq.- act.pressure
Design Truck -1
Design Truck - 2
Design Truck - 3
Dsign Truck - 4
Design Truck -1

20.00
0.00
9.36
0.00
0.00
0.00
0.00
0.00

-0.67
-4.00
-1.61
-4.00
-4.00
-4.00
-4.00
-3.00

2.45
0.00

13.70
8.79
4.76
6.21
0.85
8.53

2.64
0.30
2.17
2.47
2.51
2.46
2.88
1.14

1.000
1.000
1.000
0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.750
1.750
1.750
1.750
1.750

Verification of complete wall

Check for overturning stability
Resisting moment
Overturning moment

Mres
Movr

=
=

138.23
80.55

kNm/m
kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force
Active horizontal force

Hres
Hact

=
=

132.55
58.50

kN/m
kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 107.34 kPa
 
Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No.
Moment

[kNm/m]

Norm. force

[kN/m]

Shear Force

[kN/m]

Eccentricity

[m]

Stress

[kPa]
1
2

103.34
114.28

222.18
124.88

58.50
58.50

0.47
0.92

107.34
106.76

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force
Maximum allowable eccentricity

e
ealw

=
=

915.1
990.0

mm
mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Design bearing capacity of foundation soil
Partial factor on earth resistance
Max. stress at footing bottom
Bearing capacity of foundation soil

R
�Rv
�
Rd

=
=
=
=

1200.00
0.45

107.34
540.00

kPa

kPa
kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Dimensioning No. 1
Pressure at rest on front face of the structure - partial results

Layer

No.

Thickness

[m]

�
[°]

�d

[°]

cd

[kPa]

�
[kN/m3]

Kr Comment

1
2

1.00
0.40

0.00
0.00

30.00
30.00

80.00
80.00

21.00
21.00

0.500
0.500

Pressure at rest distribution on front face of the structure

Layer

No.

Start [m]

End [m]

�Z

[kPa]

�W

[kPa]

Pressure

[kPa]

Hor. comp.

[kPa]

Vert. comp.

[kPa]

1

2

0.00
1.00
1.00
1.40

0.00
21.00
21.00
29.37

0.00
0.00
0.00
0.00

0.00
10.50
10.50
14.69

0.00
10.50
10.50
14.69

0.00
0.00
0.00
0.00

Pressure at rest behind the structure - partial results

Layer

No.

Thickness

[m]

�
[°]

�d

[°]

cd

[kPa]

�
[kN/m3]

Kr Comment

1
2
3
4

0.00
1.00
0.01
1.39

0.00
0.00
0.00
0.00

30.00
30.00
30.00
30.00

80.00
80.00
80.00
80.00

21.00
21.00
11.00
11.00

0.500
0.500
0.500
0.500

Pressure at rest distribution behind the structure (without surcharge)

Layer

No.

Start [m]

End [m]

�Z

[kPa]

�W

[kPa]

Pressure

[kPa]

Hor. comp.

[kPa]

Vert. comp.

[kPa]

1

2

3

4

1.00
1.00
1.00
2.00
2.00
2.01
2.01
3.40

0.00
0.09
0.09

21.00
21.00
21.11
21.11
36.39

0.00
0.00
0.00
0.00
0.00
0.10
0.10

13.99

0.00
0.05
0.05
0.05
0.05
0.06
0.06
7.69

0.00
0.05
0.05
0.05
0.05
0.06
0.06
7.69

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Forces acting on construction

Name Fhor

[kN/m]

App.Pt.

z [m]

Fvert

[kN/m]

App.Pt.

x [m]

Coeff.

moment

Coeff.

norm.force

Coeff.

shear for.
Weight - wall
Earthq.- constr.
FF resistance
Weight - earth wedge
Earthquake - soil wedge
Pressure at rest
Water pressure
Uplift pressure
Earthquake - pressure at rest
Design Truck -1
Design Truck - 2
Design Truck - 3

0.00
9.29

-10.27
0.00
3.81
5.43
9.78
0.00

23.57
20.84
10.00
13.92

-1.46
-1.46
-0.47
-1.67
-1.52
-0.48
-0.47
-3.40
-1.20
-1.60
-0.99
-1.11

30.97
-3.10
0.00

10.24
-1.27
0.00
2.45
0.00
0.00
0.00
0.00
0.00

0.20
0.20
0.00
0.49
0.50
0.65
0.65
0.30
0.65
0.65
0.65
0.65

1.250
1.000
0.900
1.000
1.000
1.500
1.000
1.000
1.000
1.750
1.750
1.750

1.250
1.000
0.900
1.350
1.000
0.900
1.000
1.000
1.000
0.000
0.000
0.000

0.900
1.000
0.900
1.000
1.000
1.500
1.000
1.000
1.000
1.750
1.750
1.750



BT Designing&Consulting Ltd
Dimitri Ukleba

TSACHKHURI BRIDGE
Cantilever Retaining Wall

8
[GEO5 - Cantilever Wall | version 5.16.27.0 | hardware key 5647 / 1 | Designing&Consulting Company BT Ltd | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

Name Fhor

[kN/m]

App.Pt.

z [m]

Fvert

[kN/m]

App.Pt.

x [m]

Coeff.

moment

Coeff.

norm.force

Coeff.

shear for.
Dsign Truck - 4 5.21 -0.88 0.00 0.65 1.750 0.000 1.750

Wall stem check

Reinforcement and dimensions of the cross-section
Bar number
Number of bars
Reinforcement cover
Cross-section width
Cross-section depth

=
=
=
=
=

5
6

75.0
1.00
0.65

mm
m
m

Reinforcement ratio
Position of neutral axis
Ultimate shear force
Ultimate moment

�
c
�Vn
�Mn

=
=
=
=

0.21
0.02

386.64
246.34

%
m
kN
kNm

>
<
>
>

0.19
0.24

132.81
164.79

%
m
kN
kNm

=
=
=
=

�min
cmax
Vu
Mu

Cross-section is SATISFACTORY.

 
Name : Dimensioning, Wall Stem Stage : 1; Dimensioning : 1

  

  

 4.00  4.00 

 3.00 

+x

+z

30.97

+x

+z

9.79

+x

+z

10.27

+x

+z

10.24

+x

+z

4.01

+x

+z

5.43

+x

+z

10.08

+x

+z

+x

+z

23.57

+x

+z

20.84

+x

+z

10.00

+x

+z

13.92

+x

+z

5.21

6.00 prof. No. 5, cover. 75.0mm
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Sidasaxelmwifoebrivi mniSvnelobis (S-77) saavtomobilo gzis me-4 kilometri 

proeqtis 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 - 	6	
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mzidi konstruqciuli elementebis betonisa da armaturis xarji  
 

 

 

 

 

 

 



Concrete& Steel Requirements for the Structural Members  

betonisa da foladis masalis xarji

Class

(ASTM)

moculoba, m
3

Volume, m3

Class

(ASTM)

wona, kg

Weight,kg

787.2 88 415.0

1 gan. burjis ximinji ABUTMENT PILE C30/37 117.81 A706M 17 569

2 g.burjis rostverki ABUTMENT PILE CAP C30/37 118.33 A706M 8 681

3 g.burjis kedeli g.burjis kedeli C30/37 29.09 A706M 8 681

4 frTa - 1 WING WALL ‐ 1 C30/37 9.42 A706M 673

5 frTa - 2 WING WALL ‐ 2 C30/37 7.87 A706M 609

6 gan. Burjis sayrdeni blokebi ABUTMENT PLINTH C30/37 6.02 A706M 1 023

7 gadasasvleli fila TRANSITION SLAB C30/37 36.00 A706M 4 050

8 S. burjis ximinji PIER PILE C30/37 94.25 A706M 16 554

9 S.burjis rostverki PIER PILE CAP C30/37 93.47 A706M 7 089

10 S.burjis dgari PIER COLLUMN C30/37 31.81 A706M 7 649

11 S.burjis rigeli PIER BENT C30/37 59.16 A706M 6 133

12 S. burjis sayrdeni blokebi PIER PLINTH C30/37 7.71 A706M 1 172

13 koWebis monoliTuri nakerebi CAST‐IN‐SITU DECK JOINTS C30/37 65.92 A706M 2 262

14 sayrdeni kedeli RETAINING WALL C30/37 110.34 A706M 6 270

#

konstruqciuli elementi betoni / Concrete  foladi / Steel

Structural Member
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saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, apartamenti #1, Tbilisi, saqarTvelo  gverdi - 	27	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

danarTi 4:  
monacemebi proeqtis zemoqmedebis qveS moqceuli miwis nakveTis  

Sesaxeb 
 

[ar gamoiyeneba]
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saproeqto sakonsultacio kompania “koqs konzalt gmbh-saqarTvvelo”  

kostavas quCis Sesaxvevi #7, apartamenti #1, Tbilisi, saqarTvelo  gverdi - 	28	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

danarTi 5: samuSaoebis moculobaTa krebsiTi uwyisi 



saxide gadasasvlelis mSenebloba md. waCxuraze
samuSaoTa moculobis uwyisi

bilibilibilibili aRwerilobaaRwerilobaaRwerilobaaRweriloba erTeulierTeulierTeulierTeuli 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 326.00
201.20 mierTebebisaTvis m 30.00

202 samSeneblo moednis zogadi gawmenda da winaRobebis gatana buCqnaris, 
bardebisa da 0,1 m-ze naklebi diametris xeebis CaTvliT

ha 0.10

203 0.1 m-ze meti diametris xeebis moWra, gasxepva da daxerxva fiCxis 
gatanis CaTvliT 

cali 3.00

204 Senobebis, nagebobebisa da kedlebis demontaJi, gatana da gankargva 
zedamxedveli inJinris instruqciis Sesabamisad yvela Tanmdevi 
samuSaos CaTvliT

204.10 monoliTuri rkinabetonis konstruqciebi m3 39.60
204.20 winaswardamzadebuli rkinabetonis konstruqciebi m3 115.92
204.30 foladis konstruqciebi tona 19.21
204.40 aguris/qvis wyobis kedlebi m3 6.00
204.50 xis konstruqciebi m3 1.20

205
usafrTxoebis barierebis demontaJi, gatana da gankargva zedamxedveli 
inJinris instruqciis Sesabamisad yvela Tanmdevi samuSaos CaTvliT

205.10 foladis zRudarebi tona 4.08205.10 foladis zRudarebi tona 4.08

206
arsebuli sagzao niSnebis demontaJi, gatana da gankargva zedamxedveli 
inJinris instruqciis Sesabamisad yvela Tanmdevi samuSaos CaTvliT

cali 10.00

300 miwis samuSaoebimiwis samuSaoebimiwis samuSaoebimiwis samuSaoebi

301
150-300 mm sisqis niadagis fenis aReba da dagroveba Semdgomi 
gamoyenebisaTvis instruqciis Sesabamisad

m3 105.00

302
arsebuli gzis asfaltis safaris masalis aReba da da dasawyobeba 
yvela Tanmdevi samuSaoebis CaTvliT

m3 66.00

303
vargisi gruntovani masalis eqxkavacia nebismier niSnulamde WrilSi, 
datvirTva, transportireba, ganTavseba, gaSla da datkepna yrilSi 
saproeqto niSnulamde (Wrili yrilSi).

m3 446.00

304
yrilis masalis mowodeba, ganTavseba, gaSla da datkepna gzis vakisSi 
saproeqto niSnulamde specifikaciebis mixedviT ferdebis  
profilirebis CaTvliT (karieridan yrilSi)

m3 2,208.00

305
miwis vakisis zedapiris profilireba, mosworeba da datkepna 
saproeqto niSnulamde specifikaciebis Tanaxmad. miwis vakisis 
zedapiris datkepna 45 mn/m2 drekadobis modulis maCveneblis miRweviT.

m2 2,811.00

306
mogrovebuli niadagis fenis transportireba da ganfena yrilis 
ferdebze specificaciebis Tanaxmad

m3 105.00

1 / 6
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samuSaoTa moculobis uwyisi

bilibilibilibili aRwerilobaaRwerilobaaRwerilobaaRweriloba erTeulierTeulierTeulierTeuli raodenobaraodenobaraodenobaraodenoba

400 drenaJidrenaJidrenaJidrenaJi

401 gruntis amoTxra  axali wyalsarini nagebobebis mosawyobad, 
eqskavaciis procesSi masalis danawevrebis, gafxvierebisa da 
dasawyobebis CaTvliT xelmeored gamoyenebisaTvis an nayarSi 
ganTavsebisaTvis

m3 130.00

402 wyalsarini sistemisaTvis sagebisa da ukuSevsebisaTvis qviSa-xreSovani 
masalis miwodeba, ganTavseba da datkepna specifikaciebis mixedviT 
naxazebze naCveneb konturebSi

m3 65.00

403
milis monoliTuri saTavisebisaTvis rkinabetonis masalis miwodeba da 
montaJi yalibis, hiroizolaciis, saTanado samuSao garemos 
uzrunvelyofisa da yvela damxmare masalisa da samuSaos CaTvliT 
mSeneblobis specifikaciebisa da saproeqto naxazebis mixedviT

403.10 betoni, klasi C25/30 m3 6.10
403.20 armatura, klasi S420 kg 235.65

404 monoliTuri kuvetebisaTvis rkinabetonis masalis miwodeba da montaJi 
yalibis, hiroizolaciis, saTanado samuSao garemos uzrunvelyofisa 
da yvela damxmare masalisa da samuSaos CaTvliT mSeneblobis 
specifikaciebisa da saproeqto naxazebis mixedviT

404.10 betoni, klasi C25/30 m3 19.73
404.20 armatura, klasi S420 kg 1,989.00404.20 armatura, klasi S420 kg 1,989.00
404.30 cxauri, klasi ASTM M250 kg 1,118.00
404.40 pvq gofrirebuli mili, Ø300 mm m 16.00

405
saTanado zomis kldovani fleTili qvis mopoveba, miwodeba da 
Calageba gamorecxvis sawinaaRmdego mokirwyvlisaTvis yvela damxmare 
masalisa da samuSaoebis CaTvliT samSeneblo specifikaciebis mixedviT 
saproeqto naxazebze miTiTebul konturebSi 

405.10 mZime mokirwyvla, DsaS.=250 mm m3 127.00

500 safarisafarisafarisafari

asfaltis safari - ZiriTadi gza

501
200 mm sisqis qvesagebi fenisaTvis saTanado qviSa-xreSovani masalis 
miwodeba, ganTavseba da datkepna naxazebisa da specifikaciebis 
mixedviT

m3 587.14

502
150 mm sisqis RorRovani safuZvlis zeda fenisaTvis 
saTanado(damtvreuli marcvlovani masala, 0-40 mm) masalis miwodeba, 
ganTavseba da datkepna specificaciebisa da naxazebis mixedviT

m3 344.68

503
bitumovani sacxis narevis miwodeba da datana specifikaciebis 
mixedviT zedapiris momzadebis CaTvliT

t 1.49

504
60 mm sisqis asfaltbetonis safaris qveda fenisaTvis saTanado 
masalis(msxvilmarcvlovani, RorRovani asfaltbetonis cxeli narevi) 
miwodeba, gaSla da datkepna specifikaciebisa da naxazebis mixedviT 

m2 2,131.01

505
bitumovani sacxis narevis miwodeba da datana specifikaciebis 
mixedviT zedapiris momzadebis CaTvliT

t 0.63
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506

40 mm sisqis asfaltbetonis safaris zeda (sacveTi) fenisaTvis 
saTanado masalis(wvrilmarcvlovani, RorRovani asfaltbetonis 
cxeli narevi ) miwodeba, gaSla da datkepna specifikaciebisa da 
naxazebis mixedviT 

m2 2,112.00

507
qviSa-xreSovani masalis miwodeba da datkepna gverdulebze saproeqto 
naxazebisa da specifikaciebis mixedviT

m3 104.85

600 sagzao aRWurviloba da moniSvnasagzao aRWurviloba da moniSvnasagzao aRWurviloba da moniSvnasagzao aRWurviloba da moniSvna

601 mudmivi sagzao niSnebis miwodeba da montaJi damtkicebuli muSa 
naxazebis mixedviT, damzadebuli aluminis masalisagan specifikaciebis 
mixedviT boZis, saZirkvlisa da yvela damxmare masalisa da samuSaos 
CaTvliT  

601.10 gamafrTxilbeli niSnebi cali 2
601.20 prioritetis niSnebi cali 3
601.30 amkrZalavi niSnebi cali 4
601.40 individualuri sainformacio niSani 2.0X0.51 m2 cali 2

602 galvanizebuli foladis usafrTxoebis zRudaris miwodeba da montaJi 
naxazebisa da specifikaciebis mixedviT dgarebisa da yvela damxmare 
masalisa da samuSaos CaTvliT

602.10 erTmagi usafrTxoebis zRudari m 161602.10 erTmagi usafrTxoebis zRudari m 161

603 damtkicebuli masalis miwodeba da sagzao moniSvnis datana naxazebisa 
da specifikaciebis mixedviT yvela damxmare masalisa da samuSaos 
CaTvliT 

603.10 moniSvnis xazi, tipi 1.1 m 149
603.20 moniSvnis xazi, tipi 1.5 m 57
603.30 moniSvnis xazi, tipi 1.6 m 100
603.40 moniSvnis xazi, tipi 1.7 m 20

604 unificirebuli tipis avtobusis mosacdelis mSenebloba  naxazebisa 
da specifikaciebis mixedviT yvela damxmare masalisa da samuSaos 
CaTvliT 

cali 1

700 vakisis/Wrilis ferdoebis dacvavakisis/Wrilis ferdoebis dacvavakisis/Wrilis ferdoebis dacvavakisis/Wrilis ferdoebis dacva

701 miwis samuSaoebi Wrilis/yrilis ferdoebis dasacavad yvela damxmare 
masalisa da samuSaos CaTvliT.

701.10 mdinaris kalapotis gawmenda riynarisagan miTiTebul niSnulebSi 
sanapiro ferdebis profilirebis, masalis droebiTi dasawyobebisa da 
yvela Tanmdevis RonisZiebisa da damxmare masalis CaTvliT 

m3 2,600.00

701.20 qvabulis damatebiTi damuSaveba ferdoebis dacvis RonisZiebebisaTvis 
Sesabamisi samuSao garemosa  da Sromis usafrTxoebis uzrunvelyofis,  
masalis droebiTi dasawyobebisa da yvela damxmare masalisa Tu 
samuSaos CaTvliT; 

m3 141.57

701.30 ukuSevsebis marcvlovani masalis miwodeba, ganTavseba da datkepna 
fenebad specifikaciebis mixedviT yvela damxmare masalisa da samuSaos 
CaTvliT.

m3 27.81
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702 rkinabetonis kedlebis mowyoba saproeqto naxazebisa da mSeneblobis 
specifikaciebis mixedviT, qvabulSi samSeneblo garemos 
uzrunvelyofis, droebiTi wyalarinebis, saproeqto niSnulebSi 
dakvalvis, mWle betoniT fuZis Sesworebis, geoteqstilis safenis, 
sacremle Riobebis uzrunvelyofisa da yvela Tanmdevi damxmare 
masalisa da samuSaos CaTvliT

702.10 moTxovnili klasis betonis miwodeba, Casxma, Semkvriveba da gamyareba 
qargilis mowyobis/demontaJis, Sromis usafrTxoebis Tanmdevi 
RonisZiebebisa da yvela damxmare masalisa da samuSaos CaTvliT 

m3 110.40

702.20 moTxovnili foladis klasis armaturis  miwodeba da montaJi yvela 
damxmare masalisa da samuSaos CaTvliT 

kg 6,270.00

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 da Sualeduri burjebis 
saZirkvlebisaTvis uvargisi masalis gatanis, eqskavaciisas masalis 
danawevrebisa da gafxvierebis, wyalarinebis, qvabulis profilirebis 
da ferdebis CamoWris da qvabulis gamagrebis CaTvliT. damuSavebis 
mixedviT advilidan saSualomde sirTulis gruntebi

801.10 3 m siRrmemde m3 450.00

802 ukuSevsebis masalis miwodeba da datkepna proqtoris standartis 95 % 
Semkvrivebis maCvenebliT

m3 519.60

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 270.00

804 ximinjebis armaturis foladis miwodeba da montaJi saproeqto 

mdgomareobaSi nazaxebisa da specifikaciebis mixedviT. 500S klasis 
profilovani armatura(armaturis badeebi dauSvebelia) denadobis 
zRvriT - 420 mn/m2

kg 34,123.00

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 22.00

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 342.00
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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 damxmare 
masalisa da samuSaos CaTvliT 

807.10
ganapira da Sualeduri burjebis saZirkvlebis/rostverkisaTvis, 

betonis klasi C30/37
m3 211.80

807.20 ganapira burjebis tanisaTvis(qveda da zeda kedeli, frTebi), betonis 

C
m3 46.30

807.30 Sualeduri burjis tanisaTvis(kolonebi, rigeli), betonis klasi C30/37 m3 91.00

807.40 sayrdeni da seismuri blokebisaTvis, betonis klasi C30/37 m3 13.72

807.50 gadasasvleli filisaTvis, betonis klasi C30/37 m3 36.00

808
armaturis foladis miwodeba da montaJi saproeqto mdgomareobaSi 

nazaxebisa da specifikaciebis mixedviT. 500S klasis profilovani 
armatura(armaturis badeebi dauSvebelia) denadobis zRvriT - 420 mn/m2

808.10 ganapira da Sualeduri burjebis saZirkvlebis/rostverkisaTvis kg 15,770.00
808.20 ganapira burjebis tanisaTvis(qveda da zeda kedeli, frTebi) kg 4,007.00
808.30 Sualeduri burjis tanisaTvis(kolonebi, rigeli) kg 13,782.00
808.40 sayrdeni da seismuri blokebisaTvis kg 2,195.00
808.50 gadasasvleli filisaTvis kg 4,050.00

malis naSeni: betoni, rkinabetoni, winaswardaZabuli betonimalis naSeni: betoni, rkinabetoni, winaswardaZabuli betonimalis naSeni: betoni, rkinabetoni, winaswardaZabuli betonimalis naSeni: betoni, rkinabetoni, winaswardaZabuli betoni

809 malis naSenis mowyoba winaswardamzadebuli rkinabetonis tesebri 
koWebiT maTi damzadebis, transportirebis, montaJisa da 
gamonoliTebis, aseve trotuaris konsoluri gamonoliTebisa da yvela 
damxmare masalisa da samuSaos CaTvliT  seria 3.503.1-73 mixedviT 
(ТИПОВЫЕ КОНСТРУКЦИИ, ИЗДЕЛИЯ И УЗЛЫ ЗДАНИЙ И СООРУЖЕНИЙ;   
tesebri kveTis 12,15 da 18 m sigrZis dauZabavi rkinabetonis koWebis 
udiafragmo malis naSenebi saavtomobilo xidebisaTvis, gamoSveba "0" 
da gamoSveba "1"), agreTve, saproeqto naxazebisa da Sesabamisi 

809.10 18 m sigrZis rkinabetonis tesebri koWebi: seria 3.503.1-73, gamoSveba "1"-
is mixedviT, 
Б1-18-3, da Б2-18-3 koWebi

cali 21.00

809.20 monoliTuri rkinabetonis ubnebi: seria 3.503.1-73, gamoSveba "0"-is 
mixedviT
КМ-3-18 - 2 cali; УМ-6-18 - 6 cali

m3 65.92

xidis aRWurviloba da danamatebixidis aRWurviloba da danamatebixidis aRWurviloba da danamatebixidis aRWurviloba da danamatebi

810 marTkuTxa elastomeris sayrdeni nawilebis miwodeba da montaJi 

(Mauer&Sohne an eqvivalenti) sayrdeni zedapiris momzadebis, 
epoqsituri betonis sagebis da yvela damxmare masalisa da samuSaos 
CaTvliT 810.10 sayrdeni nawilis tipi 1, zoma 200X300X42 cali 42.00

811 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 50.64

812 foladis moajirebis miwodeba da montaJi 3.503-12 ВЫПУСК 15-isa da 
damtkicebuli muSa naxazebis mixedviT damyoli SeerTebis 
uzrunvelyofiT sadeformacio nakerebze, dgarebis, koroziisagan 
dacvis da yvela damxmare masalisa da samuSaos CaTvliT  

m 125.20
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813

11MO-S foladis usafrTxoebis zRudarebis miwodeba da montaJi ГОСТ 
26804-86 specifikaciebisa da saproeqto naxazebis mixedviT damyoli 
SeerTebis uzrunvelyofiT sadeformacio nakerebze, dgarebis, 
koroziisagan dacvis da yvela damxmare masalisa da samuSaos CaTvliT 
naxazebis mixedviT

m 170.20

814 latunis furcliT wyalsarini Raris mowyoba trotuaris kideze  
ГОСТ 2208-75 specifikaciebis mixedviT yvela damxmare masalisa da 
samuSaos CaTvliT

m 109.00

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 hidrosaizolacio safenis miwodeba da dageba specifikaciebis 
mixedviT sadrenaJe ZabrebTan anda sadeformacio nakerebTan 
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 betonis masalis mowodeba da 
dageba foladis badeze (bade 45-2.5-0) ГОСТ 5336-80 specifikaciebis 
mixedviT 40 mm sisqis damcavi fenis mosawyobad sadrenaJe ZabrebTan 
anda sadeformacio nakerebTan misadagebisa da waWris da yvela 
damxmare masalisa da samuSaos CaTvliT inJinris miTiTebis 
Sesabamisad

m2 687.00

816 wvrilmarcvlovani asfaltbetonis miwodeba da dageba datkepniT 
specifikaciebisa da naxazebis Sesabamisad, rogorc safaris 70 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); 
yvela damxmare masalisa da samuSaos CaTvliT

m2 545.00

900 sakomunikacio xazebis gadatanasakomunikacio xazebis gadatanasakomunikacio xazebis gadatanasakomunikacio xazebis gadatana

901

samomxmareblo Zabvis eleqtro energiis miwodebis arsebuli xazebis 
gadamisamarTeba saxelmwifo standartebis moTxovnebisa da mflobelis 
teqnikuri pirobebisa da instruqciis Sesabamisad muSa proeqtisa da 
specifikaciebis momzadebisa da yvela masalisa da samuSaos CaTvliT 

901.1
arsebuli eleqtosadeni kabelis demontaJi masalis droebiTi 
dasawyobebis CaTvliT Semdgomi gamoyenebisaTvis

m 100

901.2
arsebuli 10 m-mde simaRlis rkinabetonis boZis demontaJi masalis 
droebiTi dasawyobebis CaTvliT Semdgomi gamoyenebisaTvis

cali 1

901.3
arsebuli meoradi gamoyenebis elmomaragebis rkinabetonis boZis 
mowodeba da montaJi

cali 1

901.4 axali masaliT eleqtrosadeni kabelis miwodeba da montaJi m 20

901.5
arsebuli meoradi gamoyenebis masaliT eleqtrosadeni kabelis 
miwodeba da montaJi

m 100
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danarTi 6: gegmur simaRluri wertilebi 



1

# X Y H

 gegmur-simaRluri wertili #1
Reference Point  #1

4708792.086       281736.195         255.467 

mar
tvil

i

M
artvili

salxinoSalkhino

salxino
20.20 m. gzis RerZidan Crd.-aRm.
19.70 m. xididan Crd.-aRm.

Salkhino
20.20 m. NS from road centerline
19.70 NS from bridge



2

# X Y H

4708817.055       281651.267         252.975 

mar
tvil

i

M
artvili

salxinoSalkhino

salxino
11.20 m. gzis RerZidan sam.-das.
47,10 m. xididan das.

Salkhino
11.20 m. WE from road centerline
47,10 W from bridge

 gegmur-simaRluri wertili #2
Reference Point  #2




