VSBbIBS. bSGII6IBK () 8CITR6IB0L bLSO6IN63(I-3ICIKIBN TG0 I3RS

= B0B03IH0 030693980 8935603350 D30633I30
g R LSS0 IF(ISS L0833H059,  &65? [ ® VIS8 X398 IL0
3 ; 2 . . g 3 w N 3 . 2
= S A 2 S| s | x|y [T L)%
S 2 = 1S ] £ |3 g S < Q < S s |3 < |5 S | T
S = ) g S X [ X 8 Y ~ N S Y ~ A9 S 3
141 2 |Elel g [f5|S5l | & Sl sl oS58 |8 (2.8 ]%5s
S R A R R I A N N E A S S
55 S S IR S [¥s|8=|% <] ¢ s |3 S s R | 2 N R A R S
= & c | N RS IS T = S < S 3 < QD S = = X2 = ) €
22 SEs IS el |82 8 e |23l &8 2|8 [T |5
S SEEIEREE - I R N T T IR - 2 2l %8
3 S X7 |27 13 17 sl ¥ |1l |2 v éc
S S | < S & & % & = S S 2| %
- : 3 |7 s S| S I 512
1|2 3 4 5 6 7 8 9 10 11 7 3 “ 5 16 17 18 20 21 22
Lag 2* 3964mg560 a®96@0, bogdom s gods®om. 3oMmdmbs@ygmo, gogolbyggdo mobsgodols 20-25% Tgdsglgdgenom
1 2325 12 | 0| 204 | 242 185 57 2.66 - - - - - - 033 - - - -
212 2.6-2.8 23 | o| 198 221 19.3 28 2.65 - - - - - - 0.18 - - - -
bs Jgsanes 201 | 232 18.9 43 2.66 - - - - - - 026 - - - -
Jobodsgngdio 198 | 221 185 2.8 265 - - - - - - 018 - - - -
dsgbodsgrodio 204 | 242 193 57 2.66 - - - - - - 033 - - - -
bag 3 damog® aodmgodgmo doGomswo Jsbo, mobs dmmydxm-bsadolggdo, bob. 3gsto, go@Mdmbs@ymo, mbga dBggo@ogo
3 1 5.8-6.0 14 a | 248 415 | 235 180 272 189 151 443 | 0796 | 293 085 | 007 | 16068 - - 854
411 8.8-9.0 L5 a | 267 411 223 88 | 272 188 148 454 | 0833 | 306 087 | 023 - 16.8 46.8 -
5 1 9.9-10.0 16 a | 255 415 | 206 | 209 | 271 186 148 453 | 0829 | 306 0.83 023 | 16210 - - 388
6|1 10.6-10.9 1.7 a | 244 408 | 221 87 | 272 185 149 453 | 0829 | 305 0.80 0.2 - - - 783
711 132-135 1.8 | 256 | 425 | 226 99 | 272 187 149 453 | 0827 | 304 0.84 0.15 | 15908 172 503 -
812 53-55 24 a | 261 44.1 224 | 217 | 274 189 150 453 | 0828 | 302 0.86 017 | 16021 16.5 49.5 -
91 2 6.8-7.0 25 a | 249 445 | 213 232 273 188 151 449 | 0814 | 298 0.84 0.16 - 164 487 678
bs Feyogner 254 | 423 | 221 | 202 | 272 187 149 451 | 0822 | 302 0.84 016 | 16052 16.7 488 726
dobodsao o 244 | 408 | 206 | 180 2.71 185 148 43 | 0.796 | 293 0.80 0.07 | 15908 164 46.8 588
s gbodsarodio 267 | 445 | 235 | 232 | 274 189 151 454 | 0833 | 306 | 087 | 023 | 16210 172 503 854
bag 4 po9mx80dgmo doMomspo Jobo, LoBygemm F@Hggddmogo Jaododgzgdol (40-30%) o nbgand@ggdmogo sGaomodgdol (60-70%) dmcoggmds, dmdfgsbe-
bo3®olgg®o, 3oMdmbo@yao
10] 1 15.5-15.8 19 ad 89 - - - 2.71 220 | 202 | 255 | 0341 | 126 0.71 - - - - 24891
1| 1 18.7-18.9 1L10 | @ 96 - - - 272 194 L77 | 349 | 0337 | 197 | 049 - - - - 26819
2] 1 233-23.6 L1 | 9 114 - - - 2.71 2.4 192 291 | 0411 152 0.75 - - - - 32547
132 9.8-10.0 2.6 a 10.5 - - - 271 | 200 181 332 | 0497 | 183 0.57 - - - - 22635
41 2 115-11.7 2.7 ad 9.1 - - - 272 218 | 200 | 265 | 0361 | 133 0.69 - - - - 23654
5] 2 14.5-14.8 2.8 ad 99 - - - 272 | 206 187 311 | 0451 | 166 0.60 - - - - 30186
bs Jgsanes 929 - - - 272 | 209 190 301 | 0433 | 160 0.63 - - - - 26789
Jobodsgngdio 89 - - - 271 194 177 | 255 | 0341 | 126 | 049 - - - - 22635
Isgbodsgrodio 114 - - - 272 | 220 | 202 | 349 | 0537 | 197 075 - - - - 32547

* Jderzgdaaros dgdsglbydgarobsmgols




3056290009900 J90s0896¢»8s

(g; b3 by 0s6b960¢00 BEGsg30980L beadgdo JF-do
S N
= 2§ 8
By . S
EIE U A
) = S S 3 3 0 S ™ S © X n ™ N N
5 S — ) T S T P ST 2 R PN ) | 9 | ¥ 9 ! o | m un © Q
18 9- g g g S g S g S - o~ o ~ ~ N N {Y\’ n © N [S) -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
0.96 | 0.67 | 143  1.62 | 2.16 | 1.62 | 2.55 | 2.30 | 3.11 | 3.84 3.06 3.56 | 3.44 | 559 | 7.71 ' 9.77 815 6.71 8.25 | 538  4.63 | 3.83 | 541 4.26
1 1 112 2325
10 16 | 31 | 47 68 85 | 11.0 133 164 20.3 233 269 303 359 436 534 615 682 765 819 865 90.3 957  100.0
1.17 | 0.75 | 241 | 1.77 | 1.46 | 2.22 193 | 2.64 | 4.63 | 4.03 3.75 2.75 | 4.11 6.68 | 7.02 A 6.34 524 9.61 6.23 | 715 583 | 234 359 6.35
2 2 |23 26-28
12 | 1.9 43 | 61 76 98 | 11.7 144 190 23.0 268 29.5 33.6 403 473 537 589 685 74.7 819 877 90.1 93.7 100.0




3Jd 0 S IIbIwm 3060
GeoTechService

OFS6 I (IFIBGVIR0) FJIISIRIFEK(IBS (35S B030)

5@ZOIOIBSHJN

bobowy go@sbslbgamgmo do. [sbbyds by

3629HH0

Joyn0 Ne

1.2

b60ddo N

2.3-2.5

boemdy, d

26.08.2014

D5MHOPO

30296(90b s@pgcs:

J9bdmgobo g@abBo, bEgdon ©s jods@om. jomdmbsd o, gogobaygmo moboggo dol 20-25% dgdsglgdgarom

BS 1377 : Part 2 : 1990 : 9.5

GIbBHom980bL Ggoeagoo

0sT
scr

06

74
€9

0s

S/E
8c

oc

4

or

€9

SE'€

90

440

€0

Zrco

sT0

€900

5000

2000

100.0

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

% VPGLIwWe UPLECDOYcg 0P

0.0

100.00

10.00

1.00

0.10

0.01

0.00

bspoers 3960l bemds, JI

e

o | 2| 2
wzooemox
SlY S x S

L <
R U

n | =S ON |2
N | S ||ROD
a0 I (IS
Q

m | m
080.
Ol w | &

m |
w | 8 | g

2 | @
Nl ] ®

0 | o g
2| 8 38 ¥

58mVoo

£
3 3

v | 1
S| N | g Il
n | = | N
DN A
N |3
S

v | un
o | =W g
Nl s | 8

v

N o |l 2
LRI N | m|[& <

IR ®

e 2
| m el3
S| o 9IS
Ny IR %

S

o | o
o | W | 2

) | g
Tl w | @

S | =
QY e
Ol ®m | &

© | o
n | N | g

m | N
nw | © | m
n 2= m
s | W | N

S | ™
N | RS

m | N
o« | = 0%
= ]| % e
- | ™ | =

S | m
Sl ™ s
S|l & | 0w
Q] w | o
S I B
0.21
m | 3w
S | 5 | ®
S8 =
V| & | @

S | w
S8 N
S | = | ¥
2|3 =
S| & | ™
01
S| 8§ e

A -
3| S
S| & o
| s ™
3| o

)
8| 8 <
s | & @ ©
5
D c
218
S| §x
2 |€ g
S8 €U
RS IS
®|€ X3
S TR RD




3Jd 0 S IIbIwm 3060
GeoTechService

OFS6 I (IFIBGVIR0) FJIISIRIFEK(IBS (35S B030)

5@ZOIOIBSHJN

bobowy go@sbslbgamgmo do. [sbbyds by

3629HH0

Joyn0 Ne

2.3

b60ddo N

2.6-2.8

boemdy, d

26.08.2014

D5MHOPO

30296(90b s@pgcs:

J9bdmgobo g@abBo, bEgdon ©s jods@om. jomdmbsd o, gogobaygmo moboggo dol 20-25% dgdsglgdgarom

BS 1377 : Part 2 : 1990 : 9.5

GIbBHom980bL Ggoeagoo

0sT
scr

06

74
€9

0s

S/E
8c

oc

4

or

€9

SE'€

90

440

€0

Zrco

sT0

€900

5000

2000

100.0

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

% VPGLIwWe UPLECDOYcg 0P

0.0

100.00

10.00

1.00

0.10

0.01

0.00

bspoers 3960l bemds, JI

e
o |l 2
n | 9
wsooemox
MR XS
L <
R U
n | 9 | N | 2
N | " |
) | o
139@%
Q
s | 0w
030.
Ol & | &
m | N
O I
Nl w | ®
n | o g
gl 3 28 ¥
78meo
£
~1R2
N
Q| N | o |
S B SN
S
n | = | 1
| @ "
N | 9 |
o | a9 | ©
s | o
0 | N .
N |
Nl W | ®
<
s N |2z &
QI @ | w [[& <
CI L | IS
o)
e 2
a | om [F S
40.7.”&0
l74ma/m
S
s| 8 3
]l e | ¥
©
e I B
Ol | @
v | =
nw | N |
N | N
n | v | e
o | N g
s | W | N
m | o
VT I T
< | N
m | o
S8 g
- | % | -
o [ & 3
S | & | =
Q] o | N
S| @ 4
s | 5 0~
m | ] %
S| & | @
N | ©
Sl R
s | < "
N
S R |0
S| & ¢
A
S| v 2
S|~ ¥
wn
S| R 2
s | s 7
s | = 7
)
8| 8 <
s | & @ ©
5
D c
A
S | 2
S |& g£x
SO
28 S
/MG,MWJW\
£ 9D
RI€ 33
S TR RD




3Jd NS IIbIw3Ob 0

Grs

GeoTechService

F56980b 30283690058 3.)5-023@011 53@33360

bsbowy
G296(3980b 0 bozB0 8sB396980m980
. p 5@B0CI0IB5MD)MB0: G5629emm89HG0oLIemo O 60¢nm8s5 8
3609930 gowobobyegeo o QoI 8ORITOYOBCIT 09I 829698503 Bcog 83Ggmds80
Pobbgms by
b&gdo >2.0 - 8796986030 (H9b0sbeads, W % 24.8
Fo8e9mocmo # 1 Fobob sepgts: 300 0.05-2.0 - FobgGsereito b3ff. bodzgtogg ps 3/bd° 2.72
5053300# 1.4 derog@ godmaod o doGomswo Jobo, mobs Jma gy m-bs;Gobggdo, ad39m0 0.005-0.05 _ bodzgtogs p 8/bd’ 1.89
bob. Jgs@o, Jo@3mbsaaro, mbgar Iiggddogo 5
bo®dy, d 5.8-6.0 mobs <0.005 - BeabBbobs bodz36039, p g 3/ 1.51
D5HOO 27.08.2014 60l dgorm@o roCT 23908-79 X©IB50Bs @5 3ox 06X 3985 3ansbihogerBedol Bgws bogsGo, W, % 41.5
mgemo Ne | ox@. bsfyobo osfbggs, Ps 335 - 3erslih0329GmBob dags brgsto, W, % 23.5
G296(3980b 0 bozBo 8s839698¢m980
8%5%00 ) 7 392909 6039y 6©ob 9900939 53062995070 350033905, 8 % - 3emslihogeiemdols Gogbgo, |p 18
@geaemols bodseeng, H 80 20.0 35x00x:3980 (6935, P s 335 - Fyscrgoxg@abol bstobbo, S, 0.85
&, b wosdgdGo, D 98 75.0
BOOT QOXIO 308369bool 860
@geacmols feabs, Q g6 107.1 0.800
L
peabs Bgeacmo + gGabio, Q ;1 a6 278.51 278.51 Gé 0.790
feabs Ggeacmo + 886semo gGobdo, Q , 36 240.91 f‘.i 0.780
(896036caBs, W % 28.10 28.10 o '
0.770
bodzcogg p 8/bd 1.94 2.00 §
BmbBbols bodzgGog9, p 4 8/b8° 1.51 1.56 %: 0.760
@G0B, 0 % 44.32 42.72 g o070
20250560280 329%0309690, e 0.796 0.746 \g 0.740
Pyscrgsepg®9dol bstobbo, S 0.96 1.00 Eﬁ 0.730
gbbobOgBs00b k598l I 0.26 0.26 0 50 100 150 200 250 300 350
308369boryemo gsbmgoolb dgwogsgdo b39@E000 ©3HF0GDZs, P 335
3 W N S B < < <
Y N b 2 S 2 g 2 R R S
3 * N S S | § 3 SO S SO S o S v Y a2
23882 e £8% 55 5%, 35°% 5% £4s $83| m | 72 @ygetdsgool B67@o
& 83 ? 2 5 £ 8 €L = g8 S D % 8
& <& 3 g & § 8¢ S Y RE | S5 5 & 0.030
0.0 0.000 | 0.000 | 0.000 | 0.796 1.51 - - - 5 0025
50.0 0.160 0.160 0.008 0.782 1.53 0.0003 6250 3352 %3
1 1 100.0 | 0267 | 0267 | 0013 | 0.772 1.53 | 0.0002 | 9376 5029 | 5y ® 0020
200.0 0.436 0.436 0.022 0.757 1.55 0.0002 11796 6327 ’ 16068 §3 0.015
300.0 0.559 0.559 0.028 0.746 1.56 0.0001 16222 8701 @ ’
<
0.54 g oow
g
5 0005
5
® 0000 &
0 50 100 150 200 250 300 350
5329005000 333060035, P 335
9608365: 8930l G300 Ne 1 - fysemgoxgG982)cmo, 0053052935¢70 33303980 d9bsdengdermBoo Ggobioryers Ggsdeafids ©95953065
do6mdgdo: 02905300 | As(3H05T30¢70 bsp3cr0d30¢r0




3Jd NS IIbIw3Ob 0

Grs

GeoTechService

F56980b 30283690058 3.)5-023@011 53@33360

bobowy gowsbsbgengemo 86296(3980b 0 bozB0 8s8396980m980
SQZOIOIB)85: G5629e895GoLIem0o T 60¢nm8s5
365m95H0: Jo. [obby@sby CoOCIT0T 8O0GL0IOOOTIL0 I9RB700 8296986503 Ocog mBsG9mBsdo
b&gdo >2.0 - 8796986030 (H9b0sbeads, W % 25.5
Fo8e9mocmo # 1 Fobob sepgts: 300 0.05-2.0 - FobgGsereito b3ff. bodzgtogg ps 3/bd° 2.71
5053300# 16 derog@ godmaod o doGomswo Jobo, mobs Jma gy m-bs;Gobggdo, ad39m0 0.005-0.05 _ bodzgtogs p 8/bd’ 1.86
bob. Jgs@o, Jo@3mbsaaro, mbgar Iiggddogo 5
bo®dy, d 9.9-10.0 mobs <0.005 - BeabBbobs bodz36039, p g 3/ 1.48
D5HOO 27.08.2014 60l dgorm@o roCT 23908-79 X©IB50Bs @5 3ox 06X 3985 3ansbihogerBedol Bgws bogsGo, W, % 41.5
mgemo Ne | ox@. bsfyobo osfbggs, Ps 335 - 3erslih0329GmBob dags brgsto, W, % 20.6
G296(3980b 0 bozBo 8s839698¢m980
8%5%00 ) 7 392909 6039y 6©ob 9900939 53062995070 350033905, 8 % - 3emslihogeiemdols Gogbgo, |p 20.9
@geaemols bodseeng, H 80 20.0 35x00x:3980 (6935, P s 335 - Fyscrgoxg@abol bstobbo, S, 0.83
&, b wosdgdGo, D 98 75.0
BOOT QOXIO 308369bool 860
@geacmols feabs, Q g6 107.1 0.840
peabs Bgeacmo + gGabio, Q ;1 a6 277.29 277.29 Gé 0.830 |
feabs Ggeacmo + 886semo gGobdo, Q , 36 238.05 ;S 0.820
B9b0s6eads, W % 29.96 29.96 s
0.810
bodzcogg p 8/bd 1.93 1.97 §
BebBbols bodzaogg p g 8/bF° 1.48 1.52 %f 0.800
@G0B, 0 % 45.31 43.94 g om0
20250560280 329%0309690, e 0.829 0.784 \g 0.780
Pyscrgsepg®9dol bstobbo, S 0.98 1.00 Eﬁ 0.770
gbbobOgBs00b k598l I 0.45 0.45 0 50 100 150 200 250 300 350
308369boryemo gsbmgoolb dgwogsgdo b39@E000 ©3HF0GDZs, P 335
3 W N S B < < <
* N b} < IS o 2 g Q R S
3 * N S < § 2 £ S SO S o S v ¥ A
8 oy S Qg < g ~
Sl [8%s 5% E93 55 S50 8. i%h 93| 5 €98 W |2 @ygciasgool 360
Tl ¥8+ B3 3.8 ¢% (8T EEDERG LR LS I
& IS / N 3 g S €< = S © S < H 8
& <& 3 g & § 8¢ S Y RE | S5 5 & 0.030
0.0 0.000 | 0.000 | 0.000 | 0.829 1.48 - - - 5 0025
50.0 0.130 0.130 0.007 0.817 1.49 0.0002 7692 3985 f'\zg
1 1 100.0 | 0237 | 0237 | 0012 | 0807 1.50 | 0.0002 | 9376 4857 | 551 ® 0020
200.0 0.378 0.378 0.019 0.794 1.51 0.0001 14130 7319 ’ 16210 §3 0.015
300.0 0.489 0.489 0.024 0.784 1.52 0.0001 17971 9309 @ ’
<
0.52 g oow
g
5 0005
5
& 0000 &
0 50 100 150 200 250 300 350
5329005000 333060035, P 335
9608365: 8930l G300 Ne 1 - fysemgoxgG982)cmo, 0053052935¢70 33303980 d9bsdengdermBoo Ggobioryers Ggsdeafids ©95953065
do6mdgdo: 02905300 | As(3H05T30¢70 bsp3cr0d30¢r0




3Jd NS IIbIw3Ob 0

Grs

GeoTechService

F56980b 30283690058 3.)5-023@011 53@33360

bobowy gowsbsbgengemo 86296(3980b 0 bozB0 8s8396980m980
SQZOIOIB)85: G5629e895GoLIem0o T 60¢nm8s5
365m95H0: Jo. [obby@sby CoOCIT0T 8O0GL0IOOOTIL0 I9RB700 8296986503 Ocog mBsG9mBsdo
b&gdo >2.0 - 8796986030 (H9b0sbeads, W % 25.6
Fo8e9mocmo # 1 Fobob sepgts: 300 0.05-2.0 - FobgGsereito b3ff. bodzgtogg ps 3/bd° 2.72
5053300# 1.8 derog@ godmaod o doGomswo Jobo, mobs Jma gy m-bs;Gobggdo, ad39m0 0.005-0.05 _ bodzgtogs p 8/bd’ 1.87
bob. Jgs@o, Jo@3mbsaaro, mbgar Iiggddogo 5
bo®dy, d 13.2-13.5 mobs <0.005 - BeabBbobs bodz36039, p g 3/ 1.49
D5HOO 27.08.2014 60l dgorm@o roCT 23908-79 X©IB50Bs @5 3ox 06X 3985 3ansbihogerBedol Bgws bogsGo, W, % 42.5
mgemo Ne | ox@. bsfyobo osfbggs, Ps 335 - 3erslih0329GmBob dags brgsto, W, % 22.6
G296(3980b 0 bozBo 8s839698¢m980
8%5%00 ) 7 392909 6039y 6©ob 9900939 53062995070 350033905, 8 % - 3emslihogeiemdols Gogbgo, |p 19.9
@geaemols bodseeng, H 80 20.0 35x00x:3980 (6935, P s 335 - Fyscrgoxg@abol bstobbo, S, 0.84
&, b wosdgdGo, D 98 75.0
BOOT QOXIO 308369bool 860
@geacmols feabs, Q g6 107.1 0.830
L
peabs Bgeacmo + gGabio, Q ;1 a6 278.24 278.24 o 0.820
Q .
feabs Ggeacmo + 886semo gGobdo, Q , 36 238.65 ;S
A9b0sbeBs, W % 30.10 30.10 § 0.810
N
bodzg6o3g p 8/bd’ 1.94 1.99 S os00
BeabBbob bodz039, p ¢ 8/b5° 1.49 1.53 S
0.790
Feati056085, n % 45.26 43.75 &
25056080 302990509600, e 0.827 0.778 \g 0.780
Pyscrgsepg®9dol bstobbo, S 0.99 1.00 Eﬁ 0.770
gbbobOgBs00b k598l I 0.38 0.38 0 50 100 150 200 250 300 350
308369boryemo gsbmgoolb dgwogsgdo b39@E000 ©3HF0GDZs, P 335
3 W N S B < < <
N N ] 5 IS 2 < < < 2 R €
3 * N S < § 2 £ S SO S o S v ¥ A
g € 58 |8 < g R
2| T8 58 E93 $8 ST 89V L e8| g €93 W | PG @ggeatisgools 860
Tl £ %8y S8 3hd ¥T f5 EEdeC oL e SE
& IS / N 3 g S €< = S © S < H 8
& <& 3 g & § 8¢ S Y RE | S5 5 & 0.030
0.0 0.000 | 0.000 | 0.000 | 0827 | 1.49 - - - 5 0025
50.0 0.160 0.160 0.008 0.812 1.50 0.0003 6250 3243 %3
1 1 100.0 | 0277 | 0277 | 0014 | 0.802 1.51 | 0.0002 | 8572 448 |, o5 ® 0020
200.0 0.422 0.422 0.021 0.788 1.52 0.0001 13741 7131 ’ 15908 §3 0.015
300.0 0.539 0.539 0.027 0.778 1.53 0.0001 17052 8849 @ ’
<
0.52 g oow
g
5 0005
5
& 0000 o
0 50 100 150 200 250 300 350
5329005000 333060035, P 335
9608365: 8930l G300 Ne 1 - fysemgoxgG982)cmo, 0053052935¢70 33303980 d9bsdengdermBoo Ggobioryers Ggsdeafids ©95953065
do6mdgdo: 02905300 | As(3H05T30¢70 bsp3cr0d30¢r0




3Jd NS IIbIw3Ob 0

Grs

GeoTechService

F56980b 30283690058 3.)5-023@011 53@33360

bsbowy
G296(3980b 0 bozB0 8sB396980m980
. p 5@B0CI0IB5MD)MB0: G5629emm89HG0oLIemo O 60¢nm8s5 8
3609930 gowobobyegeo o QoI 8ORITOYOBCIT 09I 829698503 Bcog 83Ggmds80
Pobbgms by
b&gdo >2.0 - 8796986030 (H9b0sbeads, W % 26.1
Fo8e9mocmo # 2 Fobob sepgts: 300 0.05-2.0 - FobgGsereito b3ff. bodzgtogg ps 3/bd° 2.74
5053300# 24 derog@ godmaod o doGomswo Jobo, mobs Jma gy m-bs;Gobggdo, (7(53‘7@0 0.005-0.05 _ bodzs6ogs pg/bﬁj 1.89
bob. Jgs@o, Jo@3mbsaaro, mbgar Iiggddogo 5
bo®dy, d 5.3-5.5 mobs <0.005 - BeabBbobs bodz36039, p g 3/ 1.50
D5HOO 27.08.2014 60l dgorm@o roCT 23908-79 X©IB50Bs @5 3ox 06X 3985 3ansbihogerBedol Bgws bogsGo, W, % 44.1
mgemo Ne | ox@. bsfyobo osfbggs, Ps 335 - 3erslih0329GmBob dags brgsto, W, % 22.4
G296(3980b 0 bozBo 8s839698¢m980
8%5%00 ) 7 392909 6039y 6©ob 9900939 53062995070 350033905, 8 % - 3emslihogeiemdols Gogbgo, |p 21.7
@geaemols bodseeng, H 80 20.0 35x00x:3980 (6935, P s 335 - Fyscrgoxg@abol bstobbo, S, 0.86
&, b wosdgdmo, D 88 75.0
BOOT QOXIO 308369bool 860
@geacmols feabs, Q g6 107.1 0.840
peabs Bgeacmo + gGabio, Q ;1 a6 279.16 279.16 Gé 0830 |
feabs Ggeacmo + 886semo gGobdo, Q , 36 239.53 ;S 0.820
(896036caBs, W % 29.92 29.92 o '
0.810
bodzcogg p 8/bd 1.95 2.00 §
BeabRbols bodzgtogg, p 4 8/b6° 1.50 1.54 g 0.800
@G0B, 0 % 45.30 43.93 g om0
20250560280 329%0309690, e 0.828 0.783 \g 0.780
Pyscrgsepg®9dol bstobbo, S 0.99 1.00 Eﬁ 0.770
J6bobgbeool Ihaabg89¢ro, I 035 035 0 50 100 150 200 250 300 350
308369boryemo gsbmgoolb dgwogsgdo b39@E000 ©3HF0GDZs, P 335
3 W N S B < < <
N N ] 5 IS 2 < < < 2 R €
= w* e < < § 2 £ S s S < Y ¥ A
8 oy S Qg < g ~
ST Sgs 5% Ef3 12 85, 30% 5t 43| 5 €83 m | v @ygetdsgool B67@o
& 83 ? 2 5 £ (¥5 g8 S Qs % 8
& S 3 g ® § 8¢ S Y RE | S5 5 & 0.030
0.0 0.000 | 0.000 | 0.000 | 0.828 1.50 - - - 5 0025
50.0 0.140 0.140 0.007 0.815 1.51 0.0003 7143 3702 %3
1 1 100.0 | 0237 | 0237 | 0012 | 0.806 1.52 | 0.0002 | 10346 5361 | 5,y ® 0020
200.0 0.380 0.380 0.019 0.793 1.53 0.0001 13933 7220 ’ 16021 §3 0.015
300.0 0.489 0.489 0.024 0.783 1.54 0.0001 18300 9484 @ ’
<
0.52 g oow
g
5 0005
5
& 0000 &
0 50 100 150 200 250 300 350
5329005000 333060035, P 335
9608365: 8930l G300 Ne 1 - fysemgoxgG982)cmo, 0053052935¢70 33303980 d9bsdengdermBoo Ggobioryers Ggsdeafids ©95953065
do6mdgdo: 02905300 | As(3H05T30¢70 bsp3cr0d30¢r0




OTECHSER MCE

333I6BI30L IS BT 333CICROL LS3CIFGSBECIG0IR0 JIIEI30

17
G

Jd 0
eo

GJIbIm 8

b0
TechService

SCBOLIRIBSHINDSS:
SAOITS0 LSBORI BSRSLSLERIL) % PSBEIFS BT
ISE6OL SLVIGS: 353 IFL0L0 Ne 1
IL0IF BSIIBOS IO JOFONSL0 IS60, D0bS JILIFX-65GANBIA0, 65, IS0, FSFSMESS IO, DbIZ 609790L No 15
IFIISH0F0 ’
LOLHII, 8 8.8-9.0
ODSHOL0) 27.08.2014
338(MCLOL 8INNIL0): rocT 12248-78 3358(VCLOL FITO0- IOILOILOLOGIS IO (69L0) F3S
N e SLSLS0ITIB0L |
S < 0833059, 36 S T35I30. % 3
3 3 2% Sg £ 5 <~ g - g ] =
§ > 5 S S A3 O 2 o N 23 3 L S S
DY - S 2 3 2 = S S8 52 S 8
o) 3 B S < S S . . < N S S &
§g§ & 2 K 5% 5 B6LSHLITIL0S @ ; s g S 3% 380 8 S . - 2. |98
3 2 S Q §( - N = NS e M S I R
jo} » N & _ & < 1)
25 3 28 3 > S S¢ £% € £%F ¥Y [¥g £F |3 28
82 & g8 % & £ 4 5 g5 |¥ S% g |7 ST g |58
& S ES §6 %0 S g E Q S N g 52
S ) >
Q ~ E %
3I6ISH030 26.7 1.88 1.48 4545  0.833 0.87 0.23
2.72 41.1 22.3 18.8
VIS XK IFIS IL0 30.3 1.93 1.48 4545  0.833 0.99 0.43
BFS6ILIIIBHOTEL) FIRBIE0LBS, %
bEII0 >2.0 N 180.00
0 ‘ 160.00
J308S 2.0-0.063 140.00 = -
953930 0.063-0.002 3 120.00 =
N ot
006 <0.002 B 100.00 -
I 80.00 =
PISLSKIFIB I FRB(MESFIIBSTO £ g
FI60I36: 60.00 ~—_—-*
50.0 61.90 2000 —
100.0 76.99 20.00
200.0 107.18 0.00
.302 16.8 46.8 0 100 200 300 400
300.0 137.38
normaluri datvirTva P
® Sgbgddogo @ [foaaoxg@gd o
JISbH IS FISIIVES LISIBI0GS
BSBOSTE020 LIRS60d9 65GEL0I300)




OTECHSER MCE

333I6BI30L IS BT 333CICROL LS3CIFGSBECIG0IR0 JIIEI30

17
G

Jd 0
eo

GJIbIm 8

b0
TechService

ILIOLILIBSGINIBS:
SAOITS0 BLSBORY BSRSLSLELIR0) 8%, VSBLIGS DI
IS60L SKVIAGS: 3538 IL0K() Ne 1
IL0IG 3SIIBOSIL0 JOFONSL0) IS60, DObS JILIGN(I-65GHEBIH0, 65b. IS0, ISFESSIL0, DbIZ 6089906 No 1.8
IIISF050 ’
LOLBHI, & 13.2-13.5
OSF0L0) 27.08.2014
339MGLOL 5INNML(): rocT 12248-78 339MCLOL FIT0I0: IOILOILOLOGIS IO (69L0) F3S
N = ILILB0SIFMS0 |
S < 60835089, 368 YOZGI30. % 2
3 3 s S 3 g < S i g S =
g€ ® g § 2 3 o 2 N 3 S 2 S S
DY - S 2 3 2 = S S8 52 S 8
o) 3 B S < S S . . < N S S &
§g§ & 4 K 8% 5 B6LSHLEFIL0S < ; < g S 3% 3% 1% . . 2. |98
§ 2 < € ¥ o T < 8 SN S = [ £ SRS
25 3 22 3 3 S S¢ £ 315 s8 %% | ¥y g3 |38
8%y % &3 3 % 5 3 3 S =85 3% |7 % S S3
& B ES §6 %0 S g E D S N g 52
S ) >
Q ~ E i(b
3I6ISF030 25.6 1.87 1.49 4526  0.827 0.84 0.15
2.72 42.5 22.6 19.9
VIS XIS 920 30.4 1.94 1.49 4526 = 0.827 1.00 0.39
BGS6TRNCIIIBFOTRN0 FIREI60Z(I3S, %
bEIF0 >2.0 N 180.00
0 ‘ 160.00 —
J308S 2.0-0.063 140.00 —— -
J3950  0.063-0.002 3 120.00 o
— -
00 <0.002 s 100.00 s
S 80.00 e
PISLBSKIFIB I FRB(IESGIIBST0) £ o
3I60T36: 60.00
50.0 65.78 40.00
100.0 81.26 20.00
200.0 112.21 0.0
.310 17.2 50.3 0 100 200 300 400
300.0 143.17
normaluri datvirTva P
® 3gbgdingo  ® fyomgoxg@gdawo
JISLHG IS JISIMIVES LSSIDINCS
bSB0STIE00 LSRS6009 65G3R0IZ0=0




OTECHSER MCE

333I6BI30L IS BT 333CICROL LS3CIFGSBECIG0IR0 JIIEI30

17
G

Jd 0
eo

S JIbJImJ
TechSeryv

b0
i c e

ILB0LILISSHINS:
SAOITS0 LSBORI BSRSLSLERIL) % PSBEIFS BT
J60L SRV I3: 396 JL0K0) N 2
IL0IF BSIIBOS IO JOFONSL0 IS60, D0bS JILIFX-65GANBIA0, 65, IS0, FSFSMESS IO, DbIZ 609790L No 24
IFIISH0F0 ’
LOLHII, 9 5.3-5.5
ODSHOL0) 27.08.2014
338(MCLOL 8INNIL0): rocT 12248-78 3358(VCLOL FITO0- IOILOILOLOGIS IO (69L0) F3S
N e SLSLS0ITIB0L |
S < 0833059, 36 S T35I30. % 3
3 3 2% S 5 3 < S ’ g R =
g€ ® g § D 3 o < N = 23 2 . € S
DY - S 2 3 2 = S S8 52 S 8
o) 3 B S < S S . . < N S S &
§g§ %‘ 2 K 5% 5 BOBLS HRIAFID0S ? ; S g S 2¥ 3% 83 . B S § 2
g 2 S Q §( - N = NS ) M S I R
jo} » N & _ & < 1)
5 3 G- > 3 ¢ g% ¥ g 3 g% | gy 2|3 38
83 % §8 ¢ 5 X 3 I L O I R I
& B ES §6 %0 S g E Q S N g 52
S < >
Q ~ E %
3I6I3H050 26.1 1.89 1.50 4530 = 0.828 0.86 0.17
2.74 44.1 22.4 21.7
FISLES XIS I<0 29.3 1.94 1.50 4530  0.828 0.97 0.32
3356 IR MEISEFV IR0 FIRII0(IBS, %
bEII0 >2.0 N 180.00
0 ‘ 160.00
C {3 = -
50 2.0-0.063 140.00 e
8539630 0.063-0.002 § 120.00 e
o F &
00k <0.002 3 100.00 T
I 80.00 =
PISLBSKIFIB I RB(MESFII3STO £ o
JI60T36: 60.00 =
50.0 64.31 40.00
100.0 79.12 20.00
200.0 108.74 0.00
.296 16.5 49.5 0 100 200 300 400
300.0 138.36
normaluri datvirTva P
® Sgbgddogo @ [foaaoxg@gd o
JISLAH IS IISMIVES LSSISINGS
bSB0STE0K0 LSRS6009 65G30T300




OTECHSER MCE

333I6BI30L IS BT 333CICROL LS3CIFGSBECIG0IR0 JIIEI30

17
G

Jd 0
eo

GJIbIm 8

b0
TechService

ILB0LILISSHINS:
SAOITS0 LSBORI B3SRSLSLERIR() 8%, VSBbIGS bI
J60L SRV I3: 396 JL0K0) N 2
IEL0IG BSIIBOSIL0 JOGONSLO TS60, OI0bS dILIGK(I-6SCHOBIF0, 656, IS0, FSF3(I6S IL0, DbIZ 6089906 No 25
IFIISH0F0 ’
LOLHII, 9 6.8-7.0
DSHOL) 27.08.2014
3S9MGCLOL JIOL0): roCT 12248-78 B3S9MGCLOL HITOH0: I6L(ILOLOGIS IO (6920) S
N = SLSLS0ITIB0L |
S < 0833059, 36 S T35I30. % 3
3 3 2% S 5 3 < S ’ g R =
§ > 5 S S A3 O 2 o N 23 3 L S S
DY - S 2 3 2 = S S8 52 S 8
o) 3 B S < S S . . < N S S &
§g§ %‘ 2 K 5% 5 BBLSHLIFIL0S @ ; N g S 2¥ 3% 83 . . S § 2
§ 2 < € ¥ o ¥ <€ N SIS S [ £ S e
25 3 22 3 3 S S¢ £ 315 s8 %% | ¥y g3 |38
83 % §8 ¢ 5 X 3 I L O I R I
& B ES §6 %0 S g E Q S N g 52
S ) >
Q ~ E %
3I6I3H030 24.9 1.88 1.51 44.86  0.814 0.84 0.16
2.73 445 21.3 23.2
FISLES XIS I<0 29.2 1.94 1.51 44.86  0.814 0.98 0.34
3356 IR MEISEFV IR0 FIRII0(IBS, %
bAII0 >2.0 N 160.00 =E
J508. 2.0-0.063 140.00 —
o 120.00 =
85390 0.063-0.002 2 Pl
N 100.00 —
= ~
0)0bS <0.002 § 80.00 — —~
PISLBSKIFIB I RB(MESFII3STO g 60.00 2"
JI60T36: -
50.0 63.42 40.00
100.0 78.13 20.00
200.0 107.56 0.00
.294 16.4 48.7 0 100 200 300 400
300.0 136.99
normaluri datvirTva P
® Sgbgddogo @ [foaaoxg@gd o
JISLAH IS IISMIVES LSSISINGS
bSB0STE0K0 LSRS6009 65G30T300




V0655RLIK33C18S I50) G355 3IFTFS I

3d 00 S IJIb6ImI0b0
GeoTechService

bobowy gowsbsbgargaro Je.

SQBOIOIBI2B: 3OOIHOO fobbads by
Fo8290m0m0 Ne 1
8309690b sf9®s: b60d~9dol Ne 1.9
839dmR0B o doGomswo Jsbo, bs dysgrm dmggdmogo
Jg0 dsagdols (40-30%) ws  obyar I 9ddo50 S@Eg0eroBgdob boe&dy, J 15.5-15.8
(60-70%) Jercroggemds
850mp0b Ggoemgo: rocrt 21153.2-84 05(HOO 27.08.2014
dob. bsp. bodzzmo39, p s 3/bF? 2.71 O9b0s6mBs, W % 8.9
bodzs6039, p 8/bF 2.20 Pysergsxcg960b bstobbo, G 0.71
PYseng s 9m98:9¢m dog m3s®gmdsdo -
bmdgdo, bd s S § bmdgdo, bd s S §
< ® N ) < ® N )
o ) I ¢ X | | ¢ S I ¢ X x| %
b = > € € ¢ 2 |8 b S = € € ¢ 2 |8
SR s Slol s 83 ¥l€s|s] 2] s Sl ol s 93] ¥|%s
1R | €€ §| ¢/ R 29321 R|E€ € §| | 28 3[3%
2 & | € 2 8 § 2% < |TEl 2 € 2 8 § 2% & |23
8 Q NS < & & = QQ & NS 8 Q RS L & S = QQ & NS
& S S S QL S 3 S ) & S S S 2 S 3 S 3
SIS S 153 %8 8|8 S S 8]y %8 88
S S 5 & |f ) S5 & |F
s s
1 1.9' 5.60 4.43 8.16 | 24.80 | 1.63 0.94 6.78 | 25.80
2 1.9% 5.46 4.31 6.44 | 23.50 | 1.32 0.88 6.71 | 25.25
3 1.93 5.81 5.22 8.63 | 30.30 | 1.56 0.93 8.08 | 24.89
4 1.9* 5.11 4.85 8.00 | 24.80 | 1.61 0.94 6.68 | 25.35
5 1.9° 5.98 5.33 877 | 31.90 | 1.55 0.93 8.75 | 25.51
6 1.9¢ 4.07 5.25 8.69 | 21.30 | 1.87 0.98 4.93 | 22.60
bsGopsemer dbodzbgemmds, O . 335 24.9 bsbrgsemer dbodz69¢mmds, awc a3s
bs8295¢002 33500 goobds, A 1.17 bs8295¢002 33500 goobs, A
35605600b 309%06096¢90,  V 4.7 35605600b 309%06096¢90,  V
@s(80er980L 329%03096¢90, K s
G9obeeems 950020 359930035
bo§0sdz0¢70 302302075300 bsggerodzocmo




3d 00 S IJIb6ImI0b0
GeoTechService

V0655RLIK33C18S I50) G355 3IFTFS I

bobowy gowsbsbgargaro Je.

SQBOIOIBI2B: 3OOIHOO fobbads by
Fo8290m0m0 Ne 1
8309690b sf9®s: b60d~9dol Ne 1.1
839dmR0B o doGomswo Jsbo, bs dysgrm dmggdmogo
Jg0 dsagdols (40-30%) ws  obyar I 9ddo50 S@Eg0eroBgdob boe&dy, J 18.7-18.9
(60-70%) Jercroggemds
850mp0b Ggoemgo: rocrt 21153.2-84 05(HOO 27.08.2014
dob. bsp. bodzzmo39, p s 3/bF? 2.72 O9b0s6mBs, W % 9.6
bodzs6039, p 8/bF 1.94 Pysergsxcg960b bstobbo, G 0.49
PYseng s 9m98:9¢m dog m3s®gmdsdo -
bmdgdo, bd s S § bmdgdo, bd s S §
< ® N ) < ® N )
o ) I ¢ X | | ¢ S I ¢ X x| %
b = > € € ¢ 2 |8 b S = € € ¢ 2 |8
SR s Slol s 83 ¥l€s|s] 2] s Sl ol s 93] ¥|%s
1R | €€ §| ¢/ R 29321 R|E€ € §| | 28 3[3%
2 & | € 2 8 § 2% < |TEl 2 € 2 8 § 2% & |23
8 Q NS < & & = QQ & NS 8 Q RS L & S = QQ & NS
& S S S QL S 3 S ) & S S S 2 S 3 S 3
SIS S 153 %8 8|8 S S 8]y %8 88
S S 5 & |f ) S5 & |F
s s
1 1.17 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 1.1* 4.87 5.94 7.27 | 2890 | 1.35 0.89 9.13 | 28.07
5 1.1° 5.88 4.59 6.58 | 27.00 | 1.26 0.87 8.03 | 25.93
6 1.1° 5.20 4.34 747 | 22.60 | 1.57 0.93 6.34 | 26.20
bsGopsemer dbodzbgemmds, O . 335 26.8 bsbrgsemer dbodz69¢mmds, awc a3s
bs8295¢002 33500 goobds, A 1.10 bs8295¢002 33500 goobs, A
35605600b 309%06096¢90,  V 4.1 35605600b 309%06096¢90,  V
@s(80er980L 329%03096¢90, K s
G9obeeems 950020 359930035
bo§0sdz0¢70 302302075300 bsggerodzocmo




V0655RLIK33C18S I50) G355 3IFTFS I

3d 00 S IJIb6ImI0b0
GeoTechService

bobowy gowsbsbgargaro Je.

SQBOIOIBI2B: 3OOIHOO fobbads by
Fo8290m0m0 Ne 1
30796(90b sfgts: boddol Ne 1.11
839dmR0B o doGomswo Jsbo, bs dysgrm dmggdmogo
Jg0 dsagdols (40-30%) ws  obyar I 9ddo50 S@Eg0eroBgdob boe&dy, J 23.3-23.6
(60-70%) Jercroggemds
850mp0b Ggoemgo: rocrt 21153.2-84 05(HOO 27.08.2014
dob. bsp. bodzzmo39, p s 3/bF? 2.71 A9b056mBs, W % 114
bodzs6039, p 8/bF 2.14 Pysergsxcg960b bstobbo, G 0.75
PYseng s 9m98:9¢m dog m3s®gmdsdo -
bmdgdo, bd s S § bmdgdo, bd s S §
< ® N ) < ® N )
o ) I ¢ X | | ¢ S I ¢ X x| %
® | =2 S € € ¢| =2 3 *® = > € € | 2 8
RS Sl s 83 ¥l8sl8]| R s Sl o s 83 ¢ |€3
1R | €€ §| ¢/ R 29321 R|E€ € §| | 28 3[3%
2 & | € 2 8 § 2% < |TEl 2 € 2 8 § 2% & |23
S| S D & & 3 9 B RS ] S 5 & S 2 Q Q| K]e
& S S S QL S 3 S ) & S S S 2 S 3 S 3
SIS S 153 %8 8|8 S S 8]y %8 88
) S5 & | ) S5 &%
s s
1 1.11" | 4.80 5.66 7.55 | 27.20 | 1.44 0.91 | 10.02 | 33.49
2 | 1.11% | 4.30 4.29 8.71 | 1840 | 2.03 0.99 6.27 | 33.83
3 | 1113 | 4.52 4.21 6.51 | 19.00 | 1.49 0.92 6.69 | 32.31
4 | 1.11* | 5.17 4.66 7.33 | 24.10 | 1.49 0.92 8.71 | 33.20
5 | 1.11° | 4.18 5.15 6.18 | 21.50 | 1.33 0.89 7.73 | 31.84
6 | 1.11° | 5.96 5.25 7.94 | 31.30 | 1.42 0.90 | 10.51 | 30.34
bsGopsemer dbodzbgemmds, O . 335 325 bsbrgsemer dbodz69¢mmds, awc a3s
bs8295¢002 33500 goobds, A 1.30 bs8295¢002 33500 goobs, A
35605600b 309%06096¢90,  V 4.0 35605600b 309%06096¢90,  V
@s(80er980L 329%03096¢90, K s
G9obeeems 950020 359930035
bo§0sdz0¢70 302302075300 bsggerodzocmo




3d 00 S IJIb6ImI0b0
GeoTechService

V0655RLIK33C18S I50) G355 3IFTFS I

bobowy gowsbsbgargaro Je.

SQBOIOIBI2B: 3OOIHOO fobbads by
Fo8290m0m0 Ne 2
8309690b sf9®s: b60d~9dol Ne 2.6
839dmR0B o doGomswo Jsbo, bs dysgrm dmggdmogo
Jg0 dsagdols (40-30%) ws  obyar I 9ddo50 S@Eg0eroBgdob boe&dy, J 9.8-10.0
(60-70%) Jercroggemds
850mp0b Ggoemgo: rocrt 21153.2-84 05(HOO 27.08.2014
dob. bsp. bodzzmo39, p s 3/bF? 2.71 A9b056mBs, W % 10.5
bodzs6039, p 8/bF 2.00 Pysergsxcg960b bstobbo, G 0.57
PYseng s 9m98:9¢m dog m3s®gmdsdo -
bmdgdo, bd s S 8 bmdgdo, bd s S 8
< ® N ) < ® N )
o ) I ¢ X | | ¢ S I ¢ X x| %
b = > € € ¢ 2 |8 b S = € € ¢ 2 |8
SR s Slol s 83 ¥l€s|s] 2] s Sl ol s 93] ¥|%s
1R | €€ §| ¢/ R 29321 R|E€ € §| | 28 3[3%
2 & | € 2 8 § 2% < |TEl 2 € 2 8 § 2% & |23
8 Q NS < & & = QQ & NS 8 Q RS L & S = QQ & NS
& S S S QL S 3 S ) & S S S 2 S 3 S 3
SIS S 153 %8 8|8 S S 8]y %8 88
S S 5 & |f ) S5 & |F
s s
1 2.6 5.89 5.77 6.48 | 34.00 | 1.11 0.83 9.57 | 23.46
2 2.6% 4.70 4.11 742 | 19.30 | 1.68 0.95 4.54 | 22.42
3 2.6% 4.31 4.98 7.77 | 21.50 | 1.67 0.95 4.87 | 21.55
4 2.6* 5.50 5.58 7.19 | 30.70 | 1.30 0.88 7.62 | 21.84
5 2.6° 4.34 5.36 853 | 2330 | 1.76 0.96 539 | 22.30
6 2.6° 4.24 4.52 852 | 19.20 | 1.95 0.98 4.68 | 24.02
bsGopsemer dbodzbgemmds, O . 335 22.6 bsbrgsemer dbodz69¢mmds, awc a3s
bs8295¢002 33500 goobds, A 0.95 bs8295¢002 33500 goobs, A
35605600b 309%06096¢90,  V 4.2 35605600b 309%06096¢90,  V
@s(80er980L 329%03096¢90, K s
G9obeeems 950020 359930035
bo§0sdz0¢70 302302075300 bsggerodzocmo




3d 00 S IJIb6ImI0b0
GeoTechService

V0655RLIK33C18S I50) G355 3IFTFS I

bobowy gowsbsbgargaro Je.

SQBOIOIBI2B: 3OOIHOO fobbads by
Fo8290m0m0 Ne 2
8309690b sf9®s: b60d~9dol Ne 2.7
839dmR0B o doGomswo Jsbo, bs dysgrm dmggdmogo
Jg0 dsagdols (40-30%) ws  obyar I 9ddo50 S@Eg0eroBgdob boe&dy, J 11.5-11.7
(60-70%) Jercroggemds
850mp0b Ggoemgo: rocrt 21153.2-84 05(HOO 27.08.2014
dob. bsp. bodzzmo39, p s 3/bF? 2.72 O9b0s6mBs, W % 9.1
bodzs6039, p 8/bF 2.18 Pysergsxcg960b bstobbo, G 0.69
PYseng s 9m98:9¢m dog m3s®gmdsdo -
bmdgdo, bd s S § bmdgdo, bd s S §
< ® N ) < ® N )
o ) I ¢ X | | ¢ S I ¢ X x| %
b = > € € ¢ 2 |8 b S = € € ¢ 2 |8
SR s Slol s 83 ¥l€s|s] 2] s Sl ol s 93] ¥|%s
1R | €€ §| ¢/ R 29321 R|E€ € §| | 28 3[3%
2 & | € 2 8 § 2% < |TEl 2 € 2 8 § 2% & |23
8 Q NS < & & = QQ & NS 8 Q RS L & S = QQ & NS
& S S S QL S 3 S ) & S S S 2 S 3 S 3
SIS S 153 %8 8|8 S S 8]y %8 88
S S 5 & |f ) S5 & |F
s s
1 2.7 4.62 5.45 6.60 | 25.20 | 1.31 0.88 6.98 | 24.43
2 2.7% 4.12 4.11 736 | 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 2.7° 5.68 4.79 6.21 | 27.20 | 1.19 0.86 7.17 | 22.58
6 2.7° 4.72 5.00 7.26 | 23.60 | 1.49 0.92 6.85 | 26.67
bsGopsemer dbodzbgemmds, O . 335 23.7 bsbrgsemer dbodz69¢mmds, awc a3s
bs8295¢002 33500 goobds, A 1.60 bs8295¢002 33500 goobs, A
35605600b 309%06096¢90,  V 6.8 35605600b 309%06096¢90,  V
@s(80er980L 329%03096¢90, K s
G9obeeems 950020 359930035
bo§0sdz0¢70 302302075300 bsggerodzocmo




V0655RLIK33C18S I50) G355 3IFTFS I

3d 00 S IJIb6ImI0b0
GeoTechService

bobowy gowsbsbgargaro Je.

SQBOIOIBI2B: 3OOIHOO fobbads by
Fo8290m0m0 Ne 2
8309690b sf9®s: b60d~9dol Ne 2.8
839dmR0B o doGomswo Jsbo, bs dysgrm dmggdmogo
Jg0 dsagdols (40-30%) ws  obyar I 9ddo50 S@Eg0eroBgdob boe&dy, J 14.5-14.8
(60-70%) Jercroggemds
850mp0b Ggoemgo: rocrt 21153.2-84 05(HOO 27.08.2014
dob. bsp. bodzzmo39, p s 3/bF? 2.72 O9b0s6mBs, W % 9.9
bodzs6039, p 8/bF 2.06 Pysergsxcg960b bstobbo, G 0.60
PYseng s 9m98:9¢m dog m3s®gmdsdo -
bmdgdo, bd s S % bmdgdo, bd s S %

o S T o ¥ o € w T < e |
w2 3 € €| 2 |8 S s 3 € €| 2 |8
SR | o <l vl s 53 ¥|¥sls 2| o < | | 5 58| ¥|¥s
s € € S ¢| L 3822583 €& €| |2 3% 3 [3°
S & | € 2 8 RE ¢ | ¥ e 2 8 RE s |23
8 Q NS L & & & 3 QQ & S | .S Q RS L & S & =3 QQ & N
& S S S QL S 3 S ) & S S S 2 S 3 S 3

SIS S 153 %8 8|8 S S 8]y %8 88

) S5 & | ) S5 &%
s s
1 2.8 5.93 5.50 6.32 | 32.60 | 1.11 0.83 | 11.63 | 29.68
2 2.8% 4.21 5.06 745 | 21.30 | 1.61 0.94 6.56 | 28.97
3 2.8% 4.99 4.67 849 | 2330 | 1.76 0.96 7.29 | 30.13
4 2.8% 4.65 5.58 7.07 | 25.90 | 1.38 0.90 8.59 | 29.74
5 2.8° 5.83 4.39 832 | 2560 | 1.63 0.94 8.46 | 31.20
6 2.8° 4.66 4.32 7.70 | 20.10 | 1.72 0.96 6.61 | 31.49
bsGopsemer dbodzbgemmds, O . 335 30.2 bsbrgsemer dbodz69¢mmds, awc a3s
bs8295¢002 33500 goobds, A 0.97 bs8295¢002 33500 goobs, A
35605600b 309%06096¢90,  V 3.2 35605600b 309%06096¢90,  V
@s(80er980L 329%03096¢90, K s
G9obeeems 950020 359930035
bo§0sdz0¢70 302302075300 bsggerodzocmo




3Jd0) S IIbIm

3000

GeoTechService

359CIGRS IFNMRIFIS 3IFTS I

SOBOCHDISSGINSS: SEMIIS0 bSBOKLI 3SLSLSLERIKN) 9L, VOLE IS b
338 IR0 N 1
609JI0L SV I S: 609JI0 Ne 1.4
derog@ godemRodaeo doGoms@o Jsbo, mobs Jemar @ m- bokwds, g 2-8:6.0
boz@obgg@o, bob. Jys@mo, jo@m3mbsdaero, mbger Idg9dGog0
NSm0L0) 26.08.2014
H@;OI};(%}Z(Z?&Ob FOCT 12248-96 : 5.2 SIB60L 6(JV6SK T30 LOSIIS A0, a8 -
6083806 b(8980 LSVIOL0 GROL FIJIRI 6083306 9RIBSBII3S 3IF6T0
LOSIISH0 Do, 7 50 8SbS, 7] 366.03
FSm0)) A o HHZ 1963.50 bMLEOL V(IbS, o 297.36
603HII L o ez 100 AI6056(35, % 23.09
AMCILMES V, cm ’ 196.35 608906 B35S ISbA0LIS I ()
5b9, J 371.10
608533059 p, &/ 1.89

3M833I60IL0 359(IGRS

ISR MFS60) HIIK0L Ne

"780460-00944" - 10kN

LIBMHISGOOL LOLISHI,  HY/VO) BS6SIMBOL BSLO, 6/FL5655. LSV6ITS, S/ LS565,
2.00 4.67
608TI0b_BS6SbSB0 GROL_FIFRIS i’j‘fw‘?"@ IO KIGITL0 KSV6I5S, 853.79
LIFb I LIBMGISGCOS FLEIFOLS
8.50%

E, %

V06S5SLILISIBS IJNLIGdS SITIFS b

854
R o
PO6SSRIRISMBS SHSLEIE0EIS I
d535% €y, I3 427
JISb3 IS JISIMVES @3SIBINGS

bSBOSIZOK0 IOVIILS IG0K0)

6SCIRO0IF0K0)




ﬁmmm 30 SIIbIm 0L 0
TS GeoTechService

359CIGRS IFNMRIFIS 3IFTS I

SDEOLIRISSGIDS: SEMIIS0 bSBOKLI 3SLSLSLERIKN) 9L, VOLE IS b
338 IR0 N 1
609JI0L SV I S: 608390 N 1.6
derog@ godemRodaeo doGoms@o Jsbo, mobs Jemar @ m- botmsg, & 9.9-10.0
boz@obgg@o, bob. Jys@mo, jo@m3mbsdaero, mbger Idg9dGog0
NSm0L0) 26.08.2014
H@;Ob;(%/%(f)?&()b FOCT 12248-96 : 5.2 IIA60L 6(V8065KRI() LOSEIS (), a8 -
6083806 b(8980 LSVIOL0 GROL FIJIRI 603330 RIBSB3ICIBS IIF6T0
LOSJISM) Do, 89 50 ZAY2% 3 360.14
FSm0)) A o H(?z 1963.50 bMLEOL V(IbS, o 291.00
L08HII L o ez 100 AI6056(35, % 23.76
IMCGILM3S V, cm ’ 196.35 608906 B35S ISbA0LIS I ()
569, J 365.21
608533059 p, &/ 1.86
3CN833TLOIR0 333CIGRS
ISL(TS60 3RO N ""780460-00944" - 10kN
LIBIGISCO0L LOLISHI,  98/VO) LS65IMI B0 FSLO, 6/L5658. LSV6IFS, I3/ QDS65d.
2.00 8.984 4.67
6083F0b BS6SLSB0 GROb_FIBRIB PRAOBRII0 RAITE (V035 587.95

LI b IK0) LIEIHISCOS HLRIIE0bSb

7.00%
g, %
P0655RLIRISMSS IFNRLIGIS JIIIFS b
588
R o
PO6SSRIRISMBS SHSLEIE0EIS I
d535% €y, I3 294
JISb3 IS JISIMVES @3SIBINGS

bSBOSIZOK0 IOVIILS IG0K0) 6SCIRO0IF0K0)




3Jd0) S IIbIm

3000

GeoTechService

359CIGRS IFNMRIFIS 3IFTS I

SOBOCHDISSGINSS: SEMIIS0 bSBOKLI 3SLSLSLERIKN) 9L, VOLE IS b
338 IR0 N 1
609JI0L SV I S: 609JI0 Ne 1.7
derog@ godemRodaeo doGoms@o Jsbo, mobs Jemar @ m- bokwds, g 10.6-10.9
boz@obgg@o, bob. Jys@mo, jo@m3mbsdaero, mbger Idg9dGog0
NSm0L0) 26.08.2014
H@;OI};(%}Z(Z?&Ob FOCT 12248-96 : 5.2 SIB60L 6(JV6SK T30 LOSIIS A0, a8 -
6083806 b(8980 LSVIOL0 GROL FIJIRI 6083306 9RIBSBII3S 3IF6T0
LOS8ISH() Do,  J9 50 ZAY2% 3 358.17
FSm0)) A o HHZ 1963.50 bMLEOL V(IbS, o 292.00
603HII L o ez 100 AI6056(35, % 22.66
AMCILMES V, cm ’ 196.35 608906 B35S ISbA0LIS I ()
5b9, J 363.25
608533059 p, &/ 1.85

3M833I60IL0 359(IGRS

ISR MFS60) HIIK0L Ne

"780460-00944" - 10kN

LIBMHISGOOL LOLISHI,  HY/VO) BS6SIMBOL BSLO, 6/FL5655. LSV6ITS, S/ LS565,
2.00 4.67
608TI0b_BS6SbSB0 GROL_FIFRIS i’j‘fw‘?"@ IO KIGITL0 KSV6I5S, 783.32
LIFb I LIBMGISGCOS FLEIFOLS
7.50%

E, %

V06S5SLILISIBS IJNLIGdS SITIFS b

783
R o
PO6SSRIRISMBS SHSLEIE0EIS I
d535% €y, I3 392
JISb3 IS JISIMVES @3SIBINGS

bSBOSIZOK0 IOVIILS IG0K0)

6SCIRO0IF0K0)




ﬁmmm 30 SIIbIm 0L 0
TS GeoTechService

359CIGRS IFNMRIFIS 3IFTS I

SDEOLIRISSGIDS: SEMIIS0 bSBOKLI 3SLSLSLERIKN) 9L, VOLE IS b
338 IR0 N 2
609JI0L SV I S: 608390 N 2.5
derog@ godemRodaeo doGoms@o Jsbo, mobs Jemar @ m- botmsg, & 6.6:7.0
boz@obgg@o, bob. Jys@mo, jo@m3mbsdaero, mbger Idg9dGog0
NSm0L0) 26.08.2014
H@;Ob;(%/%(f)?&()b FOCT 12248-96 : 5.2 IIA60L 6(V8065KRI() LOSEIS (), a8 -
6083806 b(8980 LSVIOL0 GROL FIJIRI 603330 RIBSB3ICIBS IIF6T0
LOSIISH0 Do, 2z} 50 8SbS, 7] 364.06
FSm0)) A o H(?z 1963.50 bMLEOL V(IbS, o 295.55
L08HII L o ez 100 AI6056(35, % 23.18
IMCGILM3S V, cm ’ 196.35 608906 B35S ISbA0LIS I ()
569, J 369.14
608533059 p, &/ 1.88
3CN833TLOIR0 333CIGRS
ISL(TS60 3RO N ""780460-00944" - 10kN
LIBIGISCO0L LOLISHI,  98/VO) LS65IMI B0 FSLO, 6/L5658. LSV6IFS, I3/ QDS65d.
2.00 8.984 4.67
6083F0b BS6SLSB0 GROb_FIBRIB PRAOBRII0 RAITE (V035 678.09

LI b IK0) LIEIHISCOS HLRIIE0bSb

7.50%
g, %
P0655RLIRISMSS IFNRLIGIS JIIIFS b
678
R o
PO6SSRIRISMBS SHSLEIE0EIS I
d535% €y, I3 339
JISb3 IS JISIMVES @3SIBINGS

bSBOSIZOK0 IOVIILS IG0K0) 6SCIRO0IF0K0)




83I6B0L JN3VIF0 FIRII6VK 0L KS53C)FGS5BECIF0IK) IERIZ0s FISIdI30

3Jd 0N O IIb6ImId0b 0O
GeoTechService

< <
< N 2 Paamom 359mbs @m0 10056. ddbsao a36G296¢50smg010s
\8% \g o S H;% Fogezoo o & g X0 30300 7 m3ds Jodo, % Jo@3mbsBgdo, %
5| | 2R ¥ S boeobgd byd
. NN S~ ¥ S sbombydo Jom0mbydo
Ne < 5N 2 RS S < PH
JESTIN IV T | S5 S
g s | =27 b 5o B} B} ) B} . . . . Caso ,+2H
S > 5 ES co,” | Hco, cL so, Ca Mg Na* +K S0, CaCo, co,
2 S b doo ,0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
- o % 0.28875 - 0.1891 0.0035 0.093 0.056 0.0132 0.0285
B .
2 (@)
1 3 1 kéé ; r']g-(yj[] - 3.10 0.10 1.94 2.79 1.09 1.25| 7.60 0.03 0.04 15.02 6.62
S £ o
&% % A3-9/ - 60.37 1.92| 3771| 5443| 21.14| 24.43
g § ~N % 0.38875 - 0.0427 0.0035 0.2468 0.064 0.0108 0.0423
2 4 2 T 3 33-905 - 0.70 0.10 5.14 3.19 0.89 1.86| 8.00 0.33 0.47 14.46 6.37
3 ~
= = % A3-9/ - 11.79 1.66| 8655| 5379 14.96| 31.25




S JIbIwomdlb o
oTechService

3 J
G e

JS6I30L S3BILOIK IS0 bS5F0LE)

9/
-99222 100 q08weqollqlbipls) -
va¥ow CalpQobsatly 2 m(.m
S e’ 97-8/404 100 90 S S
m\m Eweqou@glplOaygeasPwwewloddp =~ /n
M QoEweqogbplPoasPwwe
WM ‘vpladowwadf
5
S 9/-99¢22 100 099lptd | & & | & & &
2 0a¥ey Cap-GIellaillq CECEEEC BECEERCH
€
-
> S
S | 9 CplIigoas wlocdp | 2 2 2| D D 2
m%@% %@E@iawwwdwdww
S| g ey 9/-8/1L0L 100 A
W w 0G9lplY aygeatPwwe
A
BN
i £ % fls & =
92-8/104 100 g - N
0Pgbl) dgeasQuwe | S S S|y &
O08C908 Q0LWSGCECIILORDTES | ¥ © (¥ © %
COWCE 1096) LY = = == = =
S) N
“ S .
€ CB8YN01 1S 10BLE0I M o
% S
CIDD

02020WLP0E 090 QCE0SE

20LCE0SE 09C090F?
CAY WP SCREW)Q

N QOYECLLECINNEC? — N
N PP ™ ~
M ~ ~N




TS GeoTechService
3B I6BOL VIOl JNF0IF0 FILII6DCIBO0L LSS CIFSSEIFOIKR0 IEIZO TILIFIE0
;:; . 3;% ,.g% 99935935 1 @rolm do
® 2 :% ¥ S E( sbombydo JOmombydo
Nl S | S8 | =% 3 PH
% g{E ELEB §( § oo - - - ++ ++ Lt
S X £ 3 fa? | cog HCO 5 L SOy Ca Mg Na *+K
S 8
1 2 3 4 5 6 7 8 9 10 11 12 13 14
\§\§ < dg-am 319.70 - 378.20 7.10 0.00 116.20 7.30 0.00 7.00
1 2 PRSI 150 | Bgds - 6.20 0.20 0.00 5.80 0.60 0.00
s &5 % J3-99 - 96.87 3.13 0.00 90.62 9.38 0.00




3Jd 00 O IIb6ImI0b0
GeoTechService

VIKOb SOFTLOIRCIBO0L 633060 3IBCI60L 808S550)

G bGoao
P < fyarol sg@gbomermdolb bosmolbbo boggdmdgdobswdo
= ~<
2 \i § %“ Sobanoggdaa Jobyd do Sobanoggdaa Jobgd do
N D
g i‘: 2 % 08 @gboaermdol dobiggbydergydo K201 Voo Ki<01 oo
< g
\cg E g.g E( 395060l ds@ys [y da[ggo0md0l Jobywogom
s |3
< < w4 w6 w8 w4 w6 w8
3075[309b¢ bobobBg,
ﬂgi(;dg/; R S0 S0 S0 S0 S0 S0
fiyoandoombol Jshggbgdgaro SGS YoM YoM baybo YoM YoM
083@9bozemo bsbdoddyogsl
93890085, F/a ) i o0 i i o0
oz b9 bosgnyy I8 S0l
W;;(gyﬂgfé{é;‘}/:"@g 7 S0 S0 SO S0 S0 SO
o R(e
0dmboydol dsGogrgdols
1 2 1.50 | d9duggamds, da/a i i i i i i
Jo e a5 056md0l
g;gg’fynm’(zg(?n';d;)n ’ S S S S S S
baaraodgdo 396mbgdolbsmgols
@B b 39996
(%c?§£7§igg) 9b00 S0 S0 S0 S0 S0 S0
fowssemddboarwigdgbdo NN YoM YoM YoM YoM YoM
baaraoddiogsm %9660 N oGS oGS SGS oGS oGS




853330 S8BILOIR0 bIFCIIIIRIBOL bSGOLEO JIBSZ0L 3CI6LBEIICOTS bI

dJOSGIIbIm 30l
eo c e

7]
G TechServi

fyarol sg@gboamemo
bgdmfIgwgdol bosmobbo @ 0bs

x
2 & 3963060l 5GI5B w5 by
2 N :: Jsbgdol sa@gbogaro bydmdgwgdol bsmobbo
S § S $ b5bdomdo05b R by, aGabB0b [yaol @mbol
S S § & % 8 @@ 0d Jobgdobsmgol Gmdgarms goanB@siool
& Lé é 53 2( :é JI9%0:096050 >01 0mg-@58y
I 2 o ¥ ¥
S o 3 L3
< S €3
E 5 5§
§
1 2 1.5 S baybdo b dyoanem




BMBHM3SLORS
Photos

Photo 3. BH #1 Photo 4. BH #1
0.0-15.0 15.0-25.0

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



Photo 7. BH #2
0.0-10.0

= G-

Photo 8. BH #2
10.0-15.0




Lobopyg goobslgamgemol 3996gd@mds 3. [obby@mobyg. Lognbobm-moosbgdol Lobsbaglmsb dolobgam gano
Yoobobgadfoxnmgddogo d609g6gamdols (3-77) Losg@mdmdogm abol 3g-4 3ogmdg@@o
300gJBol boobgobdm  sbas®odo

©5bs@mo 3: LEoG03M0 sbosgmobo s 3mbLE®Myiogeo sbys®odgdo

b30mgdHe Logmblym@ocom 3mddsbos “3mdli gmbbom@ gddd-bsds@mggganem”
30LHgoL Jyhols Iglobgggo N7, 835G@s3gbGo Nel, mdoanobo, Lsds@mngganem 2)88&”{)0 - 26



bobowg gopalslgemgaols 3dgbgdemds 3. Fohby@aby. Logbobm-ow@osbgdol Lolsbamglbmsb dolbsbgm gano
Yoslobgedfogmgdmogo 360336genmdols (8-77) Loosg@mImdognm abols g4 sognmdgGdo
300gJBol bsobgobdm  sbasmodo
©3bs@mo 3: LAsH0gPM0 sbsgobo ©s gmblAOYJEogmo sbasmodgdo

bobowg gosbsbgamganols 39gbgdemmds 3. (ohby@msby

Lo bobm-©s©0s6gd0l Labobamglosb dobslgmgmo  BopsLobgmdFogmgdb@ogo
360336gemdols (B-77) Losg@mImdogam abols dg4 joamIgGo

30(MIAIBOL LOO6IN6AH) S635E0E0

©3bsOm0 3: LESE03YM0 Sbogrobo s gmblGHgJ3ogmo sbys@modo

b3dmgdBe Logmblygm@scom 3mddsbos “gmdl 30b6bom@ addd-Lsdodmgggenem”
30bFogl Jyhols dglobgggo Ne7, Jodggemo LoGmyeo mmobo Nel, mdognolio, bss@mggemm 688@@0 -1



bobowg gopalslgemgaols 3dgbgdemds 3. Fohby@aby. Logbobm-ow@osbgdol Lolsbamglbmsb dolbsbgm gano
Joslobgedfogmgdmogo 360336gemdols (8-77) Losg@mImdognm abols g4 sogrmdgd@o

300gJBol bsobgobdm  sbasmodo

©3bs@mo 3: LAsH0gPM0 sbsgobo ©s gmblAOYJEogmo sbasmodgdo

dobss@ o 339000
s N 0 e Y Y0 i LG L O e [0 1 S8 LT 3
HOANEXOL dIMBHIIEN3IA0 FDORIESIAVIEMBOL TIF)ITV BB e eeenn 4
R RIS T O YO Xe Fo LG I L O I 1 ST o T Yoo 10 X< H 1o Y O TR 5
dD0R0D 3MBLAMIIGNIR(O IRIFIEBHISOL SIBAMBOLS LS dMAIBAIAOL BOIOXO.evveeeeeeenn. 6

b3dmgdBe Logmblygm@scom 3mddsbos “gmdl 30b6bom@ addd-Lsdodmgggenem”

30bFogl Jyhols dglobgggo Ne7, Jodggemo LoGmyeo mmobo Nel, mdognolio, bss@mggemm 688(47530 - 2



Loboyg go@obsbgmgmol 3996gdemmds 8. Fobbydsby. Logbobm-powosbgdol babsbmgbmsb 8obsbgemgeno
Jogolobgendfogmgddogo 360Tgbgmmdols (3-77) Losg@mdmdomm abols 3g-4 goanmdg@do
300gJBol bsobgobdm  sbasmodo
©obs®mo 3: LAsB0gg®o sbogobo s gmblEdmYJcogmo sbasmodgoo

850385503310 MKINO

domgdoBogn®o  dmpgamo  sygdgemos  Jmdgaogms  bgadolo§gomd  dgiEosmmobgdiye
3Oma@sdygee  Jmeedo, Gmdgeoi dbodaskg@omos LHGH0IPO0 sbosgobol Lolidymo
980 9d9b@ gool dgmmoon.
3obodo®s  dydxol  dmEgmo  sggdgmos  gogomgobo  gangdgb@gbdom;  yggaws  Lbgs
sba@hgbo dbowo gmbbE®YJaos 3o Losbas®odm LgdsTo gmkmgsbo gangdgb@gdomss
Foddma gbogoo.
LEoB039®0 sbognobol sdmzsbss, woeygbogro odbsls:

L @90J3ool Losbyo®odm dogrggdo dognols 65dgbol Loy®wgbgdbg ©s bodobyxgdols

05390by.
0 bosbpo®odm doanggdo dbowo 3mblEOgcoygmo gengdgb@gdols 3g390mgbddo

90 9d9b@ gools bydg@s0o de (3999000 doegeools Jggdmm Foddma gbogo
0@ qbB®s3osdo.

3
1

A
w

-
AVA
-
AV
\/\4

o
w

b3dmgdBe Logmblygm@scom 3mddsbos “gmdl 30b6bom@ addd-Lsdodmgggenem”
30bFogl Jyhols dglobgggo Ne7, Jodggemo LoGmyeo mmobo Nel, mdognolio, bss@mggemm 638&)@0 -3



bobowg gopalslgemgaols 3dgbgdemds 3. Fohby@aby. Logbobm-ow@osbgdol Lolsbamglbmsb dolbsbgm gano
Joslobgedfogmgdmogo 360336gemdols (8-77) Losg@mImdognm abols g4 sogrmdgd@o
300gJBol bsobgobdm  sbasmodo
©obs®mo 3: LAsB0gg®o sbogobo s gmblEdmYJcogmo sbasmodgoo

503806X0L 3IMBIIEN3IG0 FBORIESHNS6(MdOL FIFIVIIdS

b3dmgdBe Logmblygm@scom 3mddsbos “gmdl 30b6bom@ addd-Lsdodmgggenem”
30bFogl Jyhols dglobgggo Ne7, Jodggemo LoGmyeo mmobo Nel, mdognolio, bss@mggemm 688(47530 - 4



12480

17487

:

18120

MIDAS/Civil
POST-PROCESSOR

REACTION FORCE
FORCE-XYZ

MIN. REACTION
NCDE= 33
FX: 9.0282E+001
By 1.0135E+002
Fa: 1.2490E+003
FXYZ: 1.2563E+003

MAX. REACTION
NODE= 18
FX: 9.6968E+001
FY: 1.0324E+002
FZ: 2.2648BE+003
FXYZ: 2.2693E+003

CBmax: RC ENV_STR

MAX : 18

MIN : 33

FILE: 3¥18 m Mod~

UNIT: kN

DATE: 10/14/2014
VIEW-DIRECTION
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MIDAS/Civil
POST-PROCESSOR

REACTION FORCE
MOMENT-XYZ

MIN. REACTION
NODE= 7
MX: 3.1229E+002
MY: 3.2854E+002
MZ: 0.0000E+000
MXYZ: 4.5328E+002

MAX. REACTION
NODE= 18
MX: 3.1576E+002
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VIEW-DIRECTION
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POST-PROCESSOR

REACTION FORCE
FORCE-XYZ
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VIEW-DIRECTION

#:-0.358 ﬂ



<,

%9

18

104

%,

%

104

143

182

MIDAS/Civil
POST-PROCESSOR

REACTION FORCE
MOMENT-XYZ

MIN. REACTION
NCDE= 26
MX: 2.5927E+001
MY: 1.0442E+001
MZ: 0.0000E+000
MXYZ: 2.7950E+001

MAX. REACTION
NODE= 7
MX: 2.5821E+001
MY: 1.8944E+001
MZ: 0.0000E+000
MXYZ: 3.2025E+001

CBmax: RC ENV_SER

MAX : 7

MIN : 26

FILE: 3X18 m Mod-

UNIT: kN*m

DATE: 10/14/2014
VIEW-DIRECTION

#:-0.358 4."‘.



BT Designing&Consulting Ltd River Tsachkhuri Bridge Design
Dimitri Ukleba Abutment Foundation

Pile verification

Input data

Project

Task : River Tsachkhuri Bridge Design
Part : Abutment Foundation

Descript. : Pile Verification
Author : Dimitri Ukleba
Customer : GoG

Date : 30.09.2014
Name : Design Pipe Geometry and Soil Profile Stage : 1
Description : Simplified Model
1.00
OGFG 0T GWT
O 0 O 0 I
o o 9047, 2.00
o 9044 5
0 20 a o
V L
+ e
o) 00 ]
- 11120
— VI
Settings
Standard - LRFD
Materials and standards
Concrete structures : ACI 318-11
Piles
Analysis for undrained conditions : Tomlinson
Load curve : linear (Poulos)
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for compressive pile : SFep = 2.00 []
Safety factor for tensile pile : SFip = 3.00 []
Basic soil parameters
0 |
No. Name Pattern
[KN/m3] [-]
1 EGE-3.Heavily Weathered Bedrock 18.70 0.35

I 1]
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BT Designing&Consulting Ltd River Tsachkhuri Bridge Design

Dimitri Ukleba Abutment Foundation

0 1l
No. Name Pattern

[KN/m3] [-]

2 EGE-4.Weathered Bedrock N, ] 20.90 0.30

3 EGE-2. Gravel 0 °o° 17.50 0.30

All soils are considered as cohesionless for at rest pressure analysis.
Eoed Edef Usat Us n

No. Name Pattern
[MPa] [MPa] [KN/m3] [KN/m3] [-]

1 EGE-3.Heavily Weathered Bedrock . 16.05 19.00 ; ;
2 EGE-4.Weathered Bedrock L, ] - 650.00 21.00 ; ;
3 EGE-2. Gravel o °,° - 30.00 19.00 ] ]
No. Name Pattern
[kPa] (-]
1 EGE-3.Heavily Weathered Bedrock 363.00 -
2 EGE-4.Weathered Bedrock L, ] 600.00 ;
3 EGE-2. Gravel o0 °,° 363.00 -
Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern E
1 EGE-3.Heavily Weathered Bedrock 70.00
2 EGE-4.Weathered Bedrock L, ] 6500.00
3 EGE-2. Gravel o0 °,° 25.00

Soil parameters
EGE-3. Heavily Weathered Bedrock

Unit weight : 7 = 18.70 kN/m3
Poisson's ratio : 0= 0.35
Deformation modulus : Eqef = 16.05 MPa
Saturated unit weight : Tsat =  19.00 kN/m3
Elastic modulus : E = 70.00 MPa
Cohesion of soil : c, = 363.00kPa

EGE-4.Weathered Bedrock

Unit weight : 0 = 20.90 kN/m3
Poisson's ratio : 0 = 0.30
Deformation modulus : Eqef = 650.00 MPa
Saturated unit weight : Deat = 21.00 kN/m3
Elastic modulus : E = 6500.00 MPa

I 2|
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BT Designing&Consulting Ltd

River Tsachkhuri Bridge Design

Dimitri Ukleba Abutment Foundation

Cohesion of soil : cy = 600.00 kPa

EGE-2. Gravel

Unit weight : 7 = 17.50 kN/m3

Poisson's ratio : 0= 0.30

Deformation modulus : Egef = 30.00 MPa

Saturated unit weight : Ogat =  19.00 kN/m3

Elastic modulus : E = 2500MPa

Cohesion of soil : ¢y = 363.00kPa

Name : Soils Stage : 1
1.00

OGFG 089117 GWT
© Y o
o) o " O o o o
© 5 vo 0o o0 o

~15!00 ]
— =5 vl / N

Geometry

Pile profile: circular

Dimensions

Diameter d = 1.00 m

Length | = 15.00 m

Location

Off ground height h =080 m

Depth of finished grade h, = 0.00 m

Technology: Bored piles

3
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BT Designing&Consulting Ltd

River Tsachkhuri Bridge Design
Abutment Foundation

Dimitri Ukleba
Name : Geometry Stage : 1
1.00
OGFG 089 7T GWT
ovokmﬁ o \OO
5 VO ©o o
~ 1500 o
N [
e — / / . /

Modulus of subsoil reaction considered according to Vesic.

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 fo = 28.00 MPa
Tensile-bending strength fe 3.30 MPa
Elasticity modulus Ecm = 25044.56 MPa
Shear modulus G = 10518.71 MPa
Longitudinal steel : A616/60
Tensile strength fy = 413.69 MPa
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 2.00 EGE-2. Gravel 0 °o°
2 11.20 EGE-3. Heavily Weathered Bedrock ]
3 - EGE-4.Weathered Bedrock L, ]

4]
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Dimitri Ukleba Abutment Foundation
Name : Profile and assignment Stage : 1
1.00
0G EG 0380 T ot
o - 5 ° 5 e
o o o
° 5 o ©o oo
~{15/00 o _
—_— \ / \ / \ [ \
Load
L M M H H
No. oad Name Type X 4 X 4
new change [KN] [KNm] [KNm] [KN] [KN]
1 YES Load No. 1 Design  2265.00 316.00 358.00 97.00 11.00
2 YES Load No. 1 - service Service 1705.00 26.00 18.00 3.00 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)

1.00
1.00

Reduction coeff. of internal friction 1., =
Reduction coeff. of cohesion

Dmc
Verification No. 1

Verification of pile bearing capacity according to Tomlinson - partial results

Computation of pile base bearing capacity:
Design undrained shear strength c, = 600.00 kPa

Area of pile transverse cross-section A, = 7.85E-01 m2

Pile ultimate skin resistance capacity:

5]
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Dimitri Ukleba Abutment Foundation
Depth Thickness Cud 0 Rsi
[m] [m] [kPa] -] [kN]

2.00 2.00 363.00 0.11 254 47

13.20 11.20 363.00 0.11 1425.03

14.20 1.00 600.00 0.07 127.23

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 Rg = 1806.73 kN
Pile base bearing capacity Ry, = 4241.15 kN
Pile bearing capacity R; = 6047.88 kN
Ultimate vertical force Vg = 2424.44 kN

Safety factor = 2.49 > 2.00

Pile bearing capacity is SATISFACTORY

Name : Vertical cap.

Stage : 1; Verification : 1

1.00
0f|80 1 —F
5 Y 5 © 5 o o
o o
° 5° oo o0 o o1
@ 15!00 7 7 7
— 20
I N Lo 8

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

Layer Es
No. [MPa]
1 16.05
2 620.00
3 15.00

Type of pile : end-bearing pile

6|
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BT Designing&Consulting Ltd
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River Tsachkhuri Bridge Design
Abutment Foundation

Maximum pile settlement sjj;,, = 25.0 mm

Analysis of load settlement curve - partial results

Correction factor on soil stiffness Ck = 0.53
Correction factor on Poisson's ratio C, = 0.81
Correction factor on soil stiffness Cp = 6.78
Correction factor on incompressible layer o = 0.09
Transfer coefficient of load into base 0 =0.26

Influence coefficients of settlement :

Basic - dependent on ratio I/d M1 =01
Coefficient of pile stiffness influence Rk = 2.68
Coefficient of incompressible layer influence Ry, = 1.00
Correction factor on Poisson's ratio Ry, = 0.96

Analysis of load settlement curve - results
Load at the onset of mobilization of skin friction Ry, = 2431.04 kN

The settlement for the force Ry, Sy = 1.4 mm
Total resistance R, = 6047.88 kN
Maximum settlement Slim = 13.3 mm

The settlement for maximum service load V = 1705.00kN is 1.0mm.

Name : Settlement

Stage : 1; Verification : 1

Load settlement curve

(0,0 1209.6 2419.2 3628.7

4838.3 6047.9

10.0

15.0

20.0

O i T o

D5 (evseeeersseessssenesssnnesssesessssesess sttt e ses ettt et

..........................................

g

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

7|
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [KN] [KNm]
0.00 0.00 2.22 1.35 0.00 -3.00 316.00
0.75 0.00 1.40 1.15 10.65 -3.00 324.25
0.80 0.00 1.36 1.14 11.41 -2.64 324.44
0.80 16.78 1.36 1.14 11.41 -2.64 324.44
1.50 16.78 0.78 0.95 22.03 2.42 327.16
2.25 16.78 0.32 0.75 29.29 20.27 318.15
2.80 16.78 0.09 0.62 28.39 37.12 300.07
2.80 55.13 0.09 0.62 28.39 37.12 300.07
3.00 55.13 0.01 0.57 28.06 43.24 293.49
3.75 55.13 -0.01 0.40 26.97 60.82 253.54
4.50 55.13 -0.01 0.26 20.98 65.93 205.37
5.25 55.13 0.14 0.15 17.33 62.92 156.66
6.00 55.13 0.22 0.1 16.91 55.21 112.16
6.75 55.13 0.25 0.08 15.08 45.33 74.39
7.50 55.13 0.24 0.06 12.56 35.06 44.26
8.25 55.13 0.22 0.06 9.85 25.52 29.87
9.00 55.13 0.18 0.06 7.30 17.33 23.96
9.75 55.13 0.14 0.05 5.09 10.74 18.74
10.50 55.13 0.10 0.04 3.30 6.81 17.68
11.25 55.13 0.07 0.03 1.96 5.93 16.26
12.00 55.13 0.04 0.02 1.03 5.17 13.72
12.75 55.13 0.02 0.01 0.44 4.74 10.59
13.50 55.13 0.01 0.01 3.73 4.60 7.20
14.00 55.13 0.00 0.00 1.16 5.66 4.22
14.00 6934.22 0.00 0.00 1.16 5.66 4.22
14.25 6934.22 0.00 0.00 -0.13 6.19 2.73
15.00 6934.22 0.00 0.00 33.53 0.00 0.00
Pile displacements and internal forces distributions - minimum values
Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kKNm]
0.00 0.00 -3.48 -1.24 0.00 -97.62 -477.51
0.75 0.00 -2.54 -0.96 -5.88 -97.62 -428.43
0.80 0.00 -2.49 -0.94 -6.14 -97.39 -424 .97
0.80 16.78 -2.49 -0.94 -6.14 -97.39 -424 .97
1.50 16.78 -1.75 -0.72 -9.75 -94.16 -376.57
2.25 16.78 -1.11 -0.50 -8.45 -87.38 -319.54
2.80 16.78 -0.75 -0.37 -2.65 -84.24 -274.61
2.80 55.13 -0.75 -0.37 -2.65 -84.24 -274.61
3.00 55.13 -0.62 -0.33 -0.54 -83.10 -258.27
3.75 55.13 -0.49 -0.19 0.57 -79.30 -196.87
4.50 55.13 -0.38 -0.09 0.47 -69.57 -140.79
5.25 55.13 -0.31 -0.01 -7.81 -57.13 -93.19
6.00 55.13 -0.31 0.00 -12.20 -44.18 -55.22
6.75 55.13 -0.27 0.00 -13.74 -32.12 -26.69
7.50 55.13 -0.23 -0.02 -13.40 -21.73 -6.62
8.25 55.13 -0.18 -0.04 -11.92 -13.33 0.49
9.00 55.13 -0.13 -0.05 -0.88 -6.91 0.67
I 8
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [KN] [KNm]

9.75 55.13 -0.09 -0.05 -7.68 -2.29 -4.78

10.50 55.13 -0.06 -0.05 -5.60 0.09 -10.88
11.25 55.13 -0.04 -0.04 -3.79 0.15 -13.81
12.00 55.13 -0.02 -0.03 -2.32 0.01 -14.60
12.75 55.13 -0.01 -0.02 -1.21 -1.29 -14.06
13.50 55.13 -0.00 -0.01 -14.78 -1.90 -12.83
14.00 55.13 -0.00 -0.01 -8.35 -8.77 -8.44
14.00 6934.22 -0.00 -0.01 -8.35 -8.77 -8.44
14.25 6934.22 0.00 -0.01 -5.14 -12.21 -6.24
15.00 6934.22 -0.00 -0.01 -12.48 -0.00 -0.00

Maximum internal force and deformation :

Max. pile displacement = 3.5 mm

Max. shear force = 97.62 kN

Maximum moment = 477.51 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 : P, =-2265.00 kN (compression) ; M, =477.51 kNm

Bearing capacity : (1P, =-9404.47 kN; M, = 1982.68 kNm

Designed pile reinforcement is SATISFACTORY

I 9l
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Pile Axial Capacity Verification

A1(2) - Abutment

Referance 1

AASHTO LRFD-02, 2007

Referance 2

M.J. Tomlinson, Pile design and construction practice, 5th edition, 2008

Geotechnical&Hydrological Parameters Brought Forward

Bulk Density,y;, KN/m?3:

EGE - 2: Gravel| h;= |2.00
EGE - 3:Heavily Weathered Bedrock| h,= [11.20
EGE - 4: Weathered Bedrock| hs= [1.00
h,=
hs=
hg=
Pile length, m, L 15.00
Pile diam, m, d 1.00

2 18.70

3 20.90

Strata Depth, m, h= 14.20
Projected Part, m, L-h= 0.80

Factored Axial Load

Self Weight: 288 KN
Pile Head Reactions (Strength Envelope): | 2265/KN
Factored Axial Load: 2553 KN
Reduced Pile Bearing Capacity
Side Resistance,KN, ¢.R, = 3058 KN
| Tip Resistance,KN, ¢,,R, = 2859 KN
| Total Resistanse: = 5917 KN

Verification Output

OK

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Side Resistance,KN, ¢ R, 600 Applicable |
(Granular soil),KN, ¢ ;R 600 EGE - 4: Weathered Bedrock |
Side resistance factor,dml, ¢y, = |0.55 [4], tbl. 10.5.5.2.4-1
Nominal pile side resistance,KN, R;=1000g.A, = 1090.377
Pile Side Friction Area, m*, A;=rdh, 6.283
Relevant Soil Strata thickness,m, hi|
m,h = |2.00
Unit side resistance in relevant soil strata,MPa, g,=po,’'
B=1.5-(7.7x10°Vz) or B=2-0.00082(2)> " {when Ng;=15}; [4], eq. 10.8.3.5.2b-1
B=Ngo/15(1.5-7.7x10°Vz) {when Ngy<15)
N - from Geotechnical Report: 48.00
SPT blow count(corrected only for hammer efficiency),dml, Ngo=N = 48.0000
Vertical effective stress at soil layer mid depth,MPa,
Bilo.i', MPa
0,'=3 (z¥i-huiVw)
gs:=Bio,,’ = 0.174 0.1446
Soil layer mid depth from the design ground surface, mm, z, h,,i - Thickness of present subsurface water
z = [1000.00 hua[1.00

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Side Resistance,KN, ¢.R, 2459 | Applicable
(Clayey soil),KN, ¢ ;R 2459 EGE - 2: Gravel
Side resistance factor,dml, ¢y, = |0.35 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance, KN, R,;=1000q,A, = 7025
Pile Side Friction Area, m*, A;=rdh, 35.185
Relevant Soil Strata(fill) thickness,m, hi|
m,h; = [11.20
Unit side resistance in relevant soil strata,MPa, g.=aS,
a=0.55 {when S /P,<1.5}; or [4], eq. 10.8.3.5.1b-1 alS,
@=0.55-0.1(S,/P,-1.5) {when 1.5<Su/Pa<2.5}
Uniaxial Compression Strength,KPa, q, = [726.00 Geotechnical report
Atmospheric pressure, MPa, P,=0.101 = 0.101
SJ/P, = 3.594 als,=0.5q,
ds; = 0.200 0.5500(0.363
(Clayey soil),KN, ¢ ;R 0 EGE - 3:Heavily Weathered Bedrock
Side resistance factor,dml, ¢y, = |0.35 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance,KN, R,=1000g,A, = O

Pile Side Friction Area, m’, A;=ndh, 0.000

Relevant Soil Strata(fill) thickness,m, hil
m,h; =
Unit side resistance in relevant soil strata,MPa, g,=asS,,
a=0.55 {whenS,/P,<1.5}; or [4], eq. 10.8.3.5.1b-1 alS,
a=0.55-0.1(S,/P,-1.5) {when 1.5<Su/Pa<2.5}
Uniaxial Compression Strength,KPa, q, = Geotechnical report
Atmospheric pressure, MPa, P,=0.101 = 0.101
S./P, = 0.000 a|S,=0.5q,
g, = 0.000 0.0000|0
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

(Clayey soil),KN, @ , R 0 0
Side resistance factor,dml,¢,, = |0.35 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance,KN, R,=1000q,A;, = O
Pile Side Friction Area, m’, A;=ndh, 0.000
Relevant Soil Strata(fill) thickness,m, hi|
m,h; =
Unit side resistance in relevant soil strata,MPa, g,=asS,,
0=0.55 {whenS,/P,<1.5}; or [4], eq. 10.8.3.5.1b-1 alS,
a=0.55-0.1(S,/P,-1.5) {when 1.5<Su/Pa<2.5}
Uniaxial Compression Strength,KPa, q, = Geotechnical report
Atmospheric pressure, MPa, P,=0.101 = 0.101
S./P, = 0.000 (S, =0.5q,
ds; = 0.000 0.0000(0

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Side Resistance,KN, ¢ R, 0 | Not the case
(Rock),KN, @ 4R 0 0.00
Side resistance factor,dml, ¢y, = |0.55 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance, KN, R,;=1000q,A, = 20690

Pile Side Friction Area, m’, A.=ntdh;

Relevant Soil Strata thickness,m, hil

mh = |[11.20

Unit side resistance in relevant soil strata,MPa,

00=0.650P (/P °<7 8P (£.7P.)°5 0.588 [4], eq. 10.8.3.5.1b-1

MPa, 7.8P,(f.//P,)°° = 13.577
Concrete compressive strength, MPa, f,' = 30.000
Atmospheric pressure, MPa, P,=0.101 = 0.101
MPa, 0.650P,(q,/P,)°> = 0.588
Intact Rock Elastic Modulus,MPa, E;, = 29 000
[4], thl. 10.8.3.5.4b-1 aEl = |o.55 (4], thl. 10.4.6.5-1 RQD, %|E/E;
50 0.1
Uniaxial Compression Strength,KPa, q, = 26 789.00 Geotechnical report

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Tip Resistance,KN, ¢qup| |0 | Not the case

(Granular Soil),KN, ¢,,R, 0

Tip resistance factor,dml,b,, =|0.50 |[4], tbl. 10.5.5.2.4-1

Nominal pile tip resistance,KN, R,=1000q,A, 1 147.046

Area of pile tip,mz, A=A 0.785

Unit tip resistance,MPa, _ [4], eq. 10.8.3.5.2¢-1
9,=1.2Ng, or q,=0.59(NgoP./0,) %0, 1.46 [4], eq. 10.8.3.5.2c-2

SPT blow count (corrected only for hammer efficiency),dml, Ng;=N =‘T‘ Geotechnical Report

Atmospheric pressure, MPa, P,=0.101 = 0.101

Vertical effective stress at the tip elevation of pile,MPa,

h,,; - Thickness of present subsurface water
Gv'=Z(hiVi'hinw) wi P

hy1|14.20
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Tip Resistance,KN, ¢, R, =0 Not the case
(Clayey soil),KN, ¢ ,,R, = 0 0
Tip resistance factor,dml,b,, =|0.40 [4], tbl. 10.5.5.2.4-1

Nominal pile tip resistance,KN, R,=1000q,A, 0.000

. . 2
Area of pile tip,m, A;=A  0.785

Uniaxial Compression Strength,KPa, q, =‘ Geotechnical report

Unit tip resistance,MPa, q,=N.S, = 0.00 [4], eq. 10.8.3.5.1c-1
Undrained shear strength of soil, MPa, S,=0.5q, = 0.0000 Su<0.024 Mpa Su>0.024 Mpa
Cohesion term(undrained loading) bearing capacity factor,dml, N.=6(1+0.2Z/D) = 24.00 FALSE FALSE
D =1.000

Z :‘15.00
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Tip Resistance,KN, ¢qup| |2 859

| Applicable

(Rock),KN, ¢,,R, 2859

EGE - 4: Weathered Bedrock

Tip resistance factor,dml,b,, =|0.50

(4], tbl. 10.5.5.2.4-1

Nominal pile tip resistance,KN, R;=1000q,A,

5718.021

Area of pile tip,mz, A=A
Unit tip resistance,KPa,
4,=2.5q, or q,=[Vs+V(mvVs+s)]q,

0.785

7 280.63

Uniaxial compression strength,KPa, q, ‘26 789.00

[4], eq. 10.8.3.5.4¢c-1
[4], eq. 10.8.3.5.4c¢-2

Rock Quality

Dimensionless constants, (m and s):
m
s

[4], tbl. 10.4.6.4-4

8.21E-01

2.93E-03

BT Designing and Consulting

8/8




17953

1889.6

10272

13024

25513

&

MIDAS/Civil
POST-PROCESSOR

REACTION FORCE
FORCE-XYZ

MIN. REACTION
NODE= 3
FX: T.3314E+000
By 1.0241E+002
Fa: 1.0272E+003
FXYZ: 1.0324E+003

MAX. REACTION
NODE= 2
F¥: -1.2006E+001
FY: 6.2716E+001
FZ: 2.8777E+003
FXYZ: 2.8784E+003

CBmax: RC ENV_STR

MAX : 2

MIN : 3

FILE: 3X18 m Mod~

UNIT: kN

DATE: 10/14/2014
VIEW-DIRECTICN



MIDAS/Civil
POST-PROCESSOR

REACTION FORCE
MOMENT-XYZ

MIN. REACTION
NODE= &
MX: 1.7142E+002
MY: -1.9216E+001
MZ: 0.0000E+000
MXYZ: 1.7249E+002

MAX. REACTION
NODE= 2
MX: 2.4854E+002
MY: -1.9139E+001
MZ: 0.0000E+000
MXYZ: 2.492BE+002

CBmax: RC ENV_STR

MAX : 2

MIN : 6

FILE: 3X18 m Mod~

UNIT: kN*m

DATE: 10/14/2014
VIEW-DIRECTICN



10924

13189

T88.0

1003.2

15483

21918

MIDAS/Civil
POST-PROCESSOR

REACTION FORCE
FORCE-XYZ

MIN. REACTION
NODE= 3
FX: 1.6013E+000
By 2.2527E+001
Fa: 7.9804E+002
FXYZ: T.9836E+002

MAX. REACTION
NODE= 2
FX: 1.20099E+000
FY: 1.5434E+000
FZ: 2.1918BE+003
FXYZ: 2.191BE+003

CBmax: RC ENV_SER

MAX : 2

MIN : 3

FILE: 3X18 m Mod~

UNIT: kN

DATE: 10/14/2014
VIEW-DIRECTION



vl

-8

ad

MIDAS/Civil
POST-PROCESSOR

REACTION FORCE
MOMENT-XYZ

MIN. REACTION
NODE= &
MX: 1.1508E+001
MY: 2.5985E+000
MZ: 0.0000E+000
MXYZ: 1.1798E+001

MAX. REACTION
NODE= 2
MX: 4.7909E+001
MY: 3.1029E+000
MZ: 0.0000E+000
MXYZ: 4.8010E+001

CBmax: RC ENV_SER

MAX : 2

MIN : &

FILE: 3X18 m Mod~

UNIT: kN*m

DATE: 10/14/2014
VIEW-DIRECTION



BT Designing&Consulting Ltd
Dimitri Ukleba

River Tsachkhuri Bridge Design
Pier Foundation

Pile verification

Input data

Project

Task : River Tsachkhuri Bridge Design
Part : Pier Foundation

Descript. : Pile Verification

Author : Dimitri Ukleba

Customer : GoG

Date : 30.09.2014

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

Stage : 1

2.60
OG FG GWT
O 6] /
0%g° C{O/o o
o) S o’ 6 ©
/ O/ O/ o /é
b ° 0% Tol 400
10l00 9T 0B 0P
N 6 © 76970 &
/ ol
+ O/O O/O o /O
oo /o 97% 9
/o 0 /O %
Settings
Standard - LRFD
Materials and standards
Concrete structures : ACI 318-11
Piles
Analysis for drained conditions : NAVFAC DM 7.2
Load curve : linear (Poulos)
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for compressive pile : SFep = 2.00 []
Safety factor for tensile pile : SFip = 3.00 []
Basic soil parameters
0 1l
No. Name Pattern
[KN/m3] [-]
1 EGE-3. Heavily Weathered Bedrock /o © Oﬁ 5 18.70 0.30

1]
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BT Designing&Consulting Ltd River Tsachkhuri Bridge Design

Dimitri Ukleba Pier Foundation
0 1l
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.
E E O u
No. Name Pattern oed def sat ° .
[MPa] [MPa] [KN/m3] [KN/m3] [-]
1 EGE-3. Heavily Weathered Bedrock /O © O/O 5 - 16.05 19.00 - -
2 EGE-4.Weathered Bedrock ] - 650.00 21.00 - -
[l c
No. Name Pattern ff ? K R
[°] [°] = [kPa] =
1 EGE-3. Heavily Weathered Bedrock /O © O/O 5 - - - 363.00 0.00
2 EGE-4.Weathered Bedrock ] - - - 600.00 0.82
Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern E
1 EGE-3. Heavily Weathered Bedrock 50.00
2 EGE-4.Weathered Bedrock ] 6500.00
Soil parameters
EGE-3. Heavily Weathered Bedrock
Unit weight : 0 = 18.70 kN/m3
Poisson's ratio : o= 0.30
Deformation modulus : Egef = 16.05 MPa
Saturated unit weight : Tsat =  19.00 kN/m3
Elastic modulus : E = 50.00 MPa
Cohesion of soil : c, = 363.00kPa
Adhesion factor : 0 = 0.00
Angle of internal friction : Tef = 40.00°
EGE-4.Weathered Bedrock
Unit weight : 0= 20.90 kN/m3
Poisson's ratio : o= 0.30
Deformation modulus : Egef = 650.00 MPa
Saturated unit weight : Osat = 21.00 kN/m3
Elastic modulus : E = 6500.00 MPa
Cohesion of soil : c, = 600.00 kPa
Adhesion factor : 0 = 0.82
Angle of internal friction : Oef = 40.00 °
I 2|
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BT Designing&Consulting Ltd River Tsachkhuri Bridge Design

Dimitri Ukleba Pier Foundation
Name : Soils Stage : 1
1.00
2.60
OG FG GWT
o,/ Y/
o 6° C{O/o o
9% 0,024
0 & o >
6 0°%° 70
7
096970 %
9 O/O 0 (]
90 o / o Y O/
Geometry
Pile profile: circular
Dimensions
Diameter d = 1.00 m
Length | = 10.00 m
Location
Off ground height h =260 m
Depth of finished grade h, = 0.00 m

Technology: Bored piles

I 3
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BT Designing&Consulting Ltd River Tsachkhuri Bridge Design

Dimitri Ukleba Pier Foundation
Name : Geometry Stage : 1
1.00
2.60
OG FG GWT
o/ o
e} O/ O O/( u/v Ol
o © A C/C{ 6
70 % 0% g
& /D/O %o O//O
¢} e (o]
O /O /V O/O
/O O © /Q O/
Modulus of subsoil reaction considered according to Vesic.
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 fo = 28.00 MPa
Tensile-bending strength fe 3.30 MPa
Elasticity modulus Ecm = 25044.56 MPa
Shear modulus G = 10518.71 MPa
Longitudinal steel : A616/60
Tensile strength fy = 413.69 MPa
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 4.00 EGE-3. Heavily Weathered Bedrock 6 © O” 5

2 ; EGE-4.Weathered Bedrock E

I 4]
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BT Designing&Consulting Ltd River Tsachkhuri Bridge Design
Dimitri Ukleba Pier Foundation
Name : Profile and assignment Stage : 1
1.00
2.60
OG FG GWT
o,/ o
%80 C{O/o %9
5 " o 4 ©
O/ O/ O/ o
© O O/ o /O
™Y 1o0loo 9?,%50960
LN O
N~ A boﬁ,O /OO/O/O
O / e} O/O O/O
Vo & 020 o
Load
L N M M H H
No. oad Name Type X 4 X 4
new change [KN] [KNm] [KNm] [KN] [KN]
1 YES Load No. 1 Design  2878.00 249.00 19.00 13.00 63.00
2 YES Load No. 1 - service Service 2192.00 48.00 3.00 1.20 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 1,,,, = 1.00
Reduction coeff. of cohesion 1.00

Dmc

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 Cy

Area of pile transverse cross-section A,

600.00 kPa
7.85E-01 m2

Pile ultimate skin resistance capacity:

I 5|
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BT Designing&Consulting Ltd River Tsachkhuri Bridge Design

Dimitri Ukleba Pier Foundation
Depth Thickness Cud 0 Kdc O Dor Rsi
[m] [m] [kPa] [l [ [°] [kPa] [kN]

1.00 1.00 363.00 0.00 - - 4.50 0.00

4.00 3.00 363.00 0.00 - - 9.00 0.00

7.40 3.40 600.00 0.82 - - 9.00 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 kq. = 1.00

Verification of compressive pile:
Most severe load case No. 1. (Load No. 1)

Pile skin bearing capacity Rg = 5255.26 kN

Pile base bearing capacity R, = 4241.15 kN
Pile bearing capacity Rc = 9496.41 kN
Ultimate vertical force V4 = 3000.52 kN

Safety factor = 3.16 > 2.00

Pile bearing capacity is SATISFACTORY

Name : Vertical cap. Stage : 1; Verification : 1

OG FG

(¢]
10loo 0656 "% JES
/ 6 O/O o /O o J

122

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

Layer Es
No. [MPa]
1 16.05
2 620.00

Type of pile : end-bearing pile

I 6]
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BT Designing&Consulting Ltd
Dimitri Ukleba

River Tsachkhuri Bridge Design

Pier Foundation

Maxim

um pile settlement sjj, = 25.0 mm

Analysis of load settlement curve - partial results

Correction factor on soil stiffness Ck = 0.82
Correction factor on Poisson's ratio C, = 0.78
Correction factor on soil stiffness Cp = 2.20
Correction factor on incompressible layer o = 0.14
Transfer coefficient of load into base 0 =0.20

Influence coefficients of settlement :

Basic - dependent on ratio I/d 1 =018
Coefficient of pile stiffness influence Rk = 1.37
Coefficient of incompressible layer influence Ry, = 1.00
Correction factor on Poisson's ratio Ry = 0.95

Analysis of load settlement curve - results
Load at the onset of mobilization of skin friction Ry, = 6564.35 kN

The settlement for the force Ry, Sy = 5.1 mm
Total resistance R, = 9496.41 kN
Maximum settlement Slim = 22.8 mm

The settlement for maximum service load V = 2192.00kN is 1.7mm.

Name : Settlement

Stage : 1; Verification : 1

Load settlement curve

©

9496.4

5.0

10.0

15.0

20.0

25.0

0) 1899.3 3798.6 5697.8

7597.1

iR [kt
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Pile Axial Capacity Verification

P1(2) - Pier

Referance 1{AASHTO LRFD-02, 2007

Referance 2[M.J. Tomlinson, Pile design and construction practice, 5th edition, 2008

Geotechnical&Hydrological Parameters Brought Forward

Bulk Density,y;, KN/m?3:

EGE - 3:Heavily Weathered Bedrock| h,= |4.00

EGE - 4: Weathered Bedrock| h,= (3.40

EGE - 6: Gravel| hs=

EGE - 8: Heavily Weathered Argillite| hs=

Pile length, m, L 10.00
Pile diam, m, d 1.00

2 18.70

3 20.90

Strata Depth, m, h= 7.40
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: 3070 KN
Reduced Pile Bearing Capacity
Side Resistance,KN, ¢.R, = 1630 KN
Tip Resistance,KN, d>qup = 2 859 KN
Total Resistanse: = 4489 KN

Verification Output

OK

BT Designing and Consulting 1/8
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Side Resistance,KN, ¢ R, 878 | Applicable
(Clayey soil),KN, ¢ ;R 878 EGE - 3:Heavily Weathered Bedrock
Side resistance factor,dml, ¢y, = |0.35 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance, KN, R,;=1000q,A, = 2509
Pile Side Friction Area, m*, A;=rdh, 12.566
Relevant Soil Strata(fill) thickness,m, hi|
m,h; = [4.00
Unit side resistance in relevant soil strata,MPa, g.=aS,
a=0.55 {when S /P,<1.5}; or [4], eq. 10.8.3.5.1b-1 alS,
0=0.55-0.1(S,/P,-1.5) {when 1.5<Su/Pa<2.5}
Uniaxial Compression Strength,KPa, q, = [726.00 Geotechnical report
Atmospheric pressure, MPa, P,=0.101 = 0.101
SJ/P, = 3.594 als,=0.5q,
ds; = 0.200 0.5500(0.363
(Clayey soil),KN, ¢ ;R 0 EGE - 4: Weathered Bedrock
Side resistance factor,dml, ¢y, = |0.35 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance,KN, R,=1000g,A, = O
Pile Side Friction Area, m’, A:=rdh; 0.000
Relevant Soil Strata(fill) thickness,m, hil
m,h; =
Unit side resistance in relevant soil strata,MPa, g,=asS,,
a=0.55 {whenS,/P,<1.5}; or [4], eq. 10.8.3.5.1b-1 alS,
a=0.55-0.1(S,/P,-1.5) {when 1.5<Su/Pa<2.5}
Uniaxial Compression Strength,KPa, q, = Geotechnical report
Atmospheric pressure, MPa, P,=0.101 = 0.101
S./P, = 0.000 a|S,=0.5q,
gds; = 0.000 0.0000(0

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

(Clayey soil),KN, @ , R 0 EGE - 8: Heavily Weathered Argillite
Side resistance factor,dml,¢,, = |0.35 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance,KN, R,=1000q,A;, = O

Pile Side Friction Area, mz, A.=ndh; 0.000

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

m, h1 =

Unit side resistance in relevant soil strata,MPa, g,=asS,,

0=0.55 {whenS,/P,<1.5}; or [4], eq. 10.8.3.5.1b-1 alS,
0=0.55-0.1(S,/P,-1.5) {when 1.5<Su/Pa<2.5}
Uniaxial Compression Strength,KPa, q, = Geotechnical report
Atmospheric pressure, MPa, P,=0.101 = 0.101
S./P, = 0.000 (S, =0.5q,
da = 0.000 0.0000|0
BT Designing and Consulting 3/8




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

Side Resistance,KN, ¢ R, 0 Not the case |
(Granular soil),KN, ¢ ;R 0 EGE - 6: Gravel |
Side resistance factor,dml, ¢y, = |0.55 [4], tbl. 10.5.5.2.4-1
Nominal pile side resistance, KN, R,;=1000g,A, = 0.000
Pile Side Friction Area, m*, A;=rdh, 0.000
Relevant Soil Strata thickness,m, hi|
m,h =
Unit side resistance in relevant soil strata,MPa, g,=po,’'
B=1.5-(7.7x10°Vz) or B=2-0.00082(2)> " {when Ng;=15}; [4], eq. 10.8.3.5.2b-1
B=Ngo/15(1.5-7.7x10°Vz) {when Ngy<15)
N - from Geotechnical Report: 51.00
SPT blow count(corrected only for hammer efficiency),dml, Ngo=N = 51.0000
Vertical effective stress at soil layer mid depth,MPa, ,
0,'=3 (z¥i-huiVw) Pjow, MPa
ds=Bio,’ = 0.045 0.0377
Soil layer mid depth from the design ground surface, mm, z, h,,i - Thickness of present subsurface water
z = |7400.00 hua|7.40

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Side Resistance,KN, ¢.R, 752 | Applicable 3
(Rock),KN, @ 4R 752 EGE - 8: Heavily Weathered Argillite
Side resistance factor,dml, ¢y, = |0.55 |[4], tbl. 10.5.5.2.4-1
Nominal pile side resistance, KN, R=1000q,A, = 1367
Pile Side Friction Area, m’, A.=ntdh;
Relevant Soil Strata thickness,m, hil
m,h = |3.40
Unit side resistance in relevant soil strata,MPa,
qs=o~65aEPa(QU/Pa)OA5<7'8Pa(fc'/Pa)0lS 0.128 [4], eq. 10.8.3.5.1b-1
MPa, 7.8P,(f.//P,)>> = 13.577
Concrete compressive strength, MPa, f,' = 30.000
Atmospheric pressure, MPa, P,=0.101 = 0.101
MPa, 0.650P,(q,/P,)°> = 0.128
Intact Rock Elastic Modulus,MPa, E;, = 29 000
[4], tbl. 10.8.3.5.4b-1 aEl = |o.55 [4], tbl. 10.4.6.5-1 RQD, %|Em/E;
70 0.1
Uniaxial Compression Strength,KPa, q, = 1269.00 Geotechnical report

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Tip Resistance,KN, ¢qup| |0 | Not the case

(Granular Soil),KN, ¢,,R, 0

Tip resistance factor,dml,b,, =|0.50 |[4], tbl. 10.5.5.2.4-1

Nominal pile tip resistance,KN, R,=1000qg,A, 1019.378

. . 2
Area of pile tip,m", A;=A  0.785

Unit tip resistance,MPa, _ 1.30 [4], eq. 10.8.3.5.2¢-1
9,=1.2Ng, or 0,=0.59(NgoP,/0,) %0, [4], eq. 10.8.3.5.2¢-2
SPT blow count (corrected only for hammer efficiency),dml, Ng;=N =‘51.00 Geotechnical Report

Atmospheric pressure, MPa, P,=0.101 = 0.101

Vertical effective stress at the tip elevation of pile,MPa,

h,,; - Thickness of present subsurface water
Gv'=Z(hiVi'hinw) wi P

hy1|7.40

BT Designing and Consulting 6/8



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

Tip Resistance,KN, ¢, R, =0

Not the case

(Clayey soil),KN, ¢ ,,R, = 0

EGE - 8: Heavily Weathered Argillite

Tip resistance factor,dml,b,, =|0.40

[4], tbl. 10.5.5.2.4-1

Nominal pile tip resistance,KN, R,=1000q,A, 0.000

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

. . 2
Area of pile tip,m, A;=A  0.785

Uniaxial Compression Strength,KPa, q, =‘

Unit tip resistance,MPa, q,=N.S, = 0.00

Geotechnical report
[4], eq. 10.8.3.5.1c-1

Undrained shear strength of soil, MPa, S,=0.5q, = 0.0000

Su<0.024 Mpa

Su>0.024 Mpa

FALSE

FALSE

BT Designing and Consulting
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Pile Foundation Bearing Capacity (by AASHTO LRFD-02, 2007)

Tip Resistance,KN, ¢qup| |2 859 | Applicable
(Rock),KN, ¢,,R, 2859 EGE - 6: Gravel
Tip resistance factor,dml,b,, =|0.50 |[4], tbl. 10.5.5.2.4-1

Nominal pile tip resistance,KN, R,=1000q,A,, 5718.021

. . 2
Area of pile tip,m", A;=A  0.785

Unit tip resistance,KPa, 780.63 [4], eq. 10.8.3.5.4c-1
4,=2.5q, or q,=[Vs+V(mvVs+s)]q, [4], eq. 10.8.3.5.4c-2
Uniaxial compression strength,KPa, q, ‘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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RC Structural Design
630-0b 3bLEAYJGogmo sbystado

. . Bottom Reinforcement
356, dg@xol GmLEgg®ma/ Pier Pile Cap dotol 5GIotads

Referance 1:|AASHTO LRFD Bridge Design Specification/
9o 1:{AASHTO LRFD - bowols 36mgddo@gdol L3gE0803530s

35bsgmols dobolosmgdengdo / Property Parameters
396Hmbob boddgozy @ytdge 39ddgedy
Concrete comprssive strength, N/mmz,fc' N
>®IoB Aol gmmowols wgbsmdols bogs®o
Reinforcement yeild stress, N/mmz,fy -

olsbgmgds, gomgymo, s@boydghs, gm®Igms H bopogwyg F9o009/356354 @ gds 3MbBOmao

33900 g9mdgB@os / Section geometry, mm
bogobg / width, b, =1 000
bodogmeng / Height, h =|1500
dg®™Mbols wsdizogo 939bs / Concrete cover, d' =[75.00
Loobao®odem Lodomeang / Calculated Height, d = 1425.00
3M9803096@0 factor, dim,$ =0.9

©ob03by@o s®IoGY@ol Losbas®odm 3"00@"(}60@005(060/_ . . N
Reduced Strength of the reinforcement,KN.m, @M, =¢pAf (d-a/2) ~ Condition check for: $M,2M,
dmmbmgbogno 3mdgbGols dogngs
=|970.00 i
Moment strength requirement, KN.m, M,, Structural Analysis Report

5bo@dgegamdols dmmbmgbogro 3mdgb@ols dogngs
Moment Demand to waive the crack condition check, KN.m, 1.33XM,

=1290.10




RC Structural Design
G3d-0L JobLEHgJ3ogmo s6g560To

356, dgdhxol HmLEgg@ o/ Pier Pile Cap

Bottom Reinforcement
do®ol 5&30cgds

Referance 1:|AASHTO LRFD Bridge Design Specification/
Vgo@e 1AASHTO LRFD - bowols 3Gmg]@o@gdol L3g305035(300

I-gno @ogols 5@ds@y@s / Choose-1,mm, @, = 25
I-gro @ogols sGIsHy@ols Go-6s / Choose number-1. Nos, n; = 5
39-2 Gogols >@3>@y@s / Choose-1,mm, @, =
39-2 Gogol sMIs5HY®ols Ms-d> / Choose number-1. Nos, n, = 5
©560F6m0 sGIsGH NGl 33900L BoGmmdo / Reinf area, mm?, A, = 2 454.30
30603sg @0 5GJoGgdols Jmmbmgbs = 2 850.00

9399390 dgBmbols denmgols Lodswanyg - 4331
Compression Concrete Block height, mm, a=A,/(0,85f.'b,,) B

©55@5blgdmo s@IoGY@ol MsiEombo
Balanced Reinf. Ration,dim, p,=0,85 B, f . '599,84/[f , (599,84+f , )]
B, =085

56036900 5@Is>G Mol Moi30mbo

. . . =0.00164
Reinforcement Ratio,dim, p,=A./A,

=0.02833

5gBmbols 33900l BoGmmbo

= 1500 000
Concrete area, mm’, As=b,h

Condition check for: 0,75pb>ps_

doonbmgbogar 553k gaw0 dognas
POOFHORO R % =0 3% _lg38.00 Structural Analysis Report
Sheear strength requirement, KN, V,,

Fobo@mds aoedd@mga dogoby
Shear Strength, KN, V=(0,178Vf'+32A; 1, /(bd.) *V,d./M,)bd, -
©560369@0 s®I>H Yol 33900l GoMmmdo Jmeosh 3g39mdo / Actual
Rebar area in Whole Section, mm?, A rota=ATHA 4323
>GdoB Mol 339000l Godmmdo V9393 dga bembsTo /
Actual Rebar area in Compression Zone, mmz, Asv 1901
>Md5B gm0l WgMmgools osdg@mo dg3ddyge bmbsdo /= -~
Diam of Bars in Compression, ,mm, @
>@doB Mol WgMmgdol GomEgbmds 99393y bmbsdo / Actual No of

. . 2 4"
Bars in Compression, mm~, Ag

Fobo@mdol bgos bmgo®o aosdd@mgan dooby _-
Maximum Shear Strength, N, V, .,=0,332vf.'*bd, ~

bosbaomodm Foboswmdols dboto

Effecive depth, mm, d,=d-@/2

Losbao®odem ao@sdk@gemo dsgns / Sheare, N, V, =838 000

bosbyo®0dm dmybsgo dmdgbBo / N.mm, M, = 9.70E+08

=1412.50

Condition check for: V>V,

Condition check for: V<V yax

[1] 5.14.5.3

2/2



RC Structural Design
6 3%-0b bl gJgogmo sbys®ado

L Top Reinforcement
356. d9dhxol HmLEgg@ o/ Pier Pile Cap o530l 56Iogds

Referance 1:|/AASHTO LRFD Bridge Design Specification/
Vg6 1:{AASHTO LRFD - bowols 3@mgd@o@gdol L3gE05035G0s

dobogmol dobolbosmgdengdo / Property Parameters
390™Mboli Lodd g0y @gMdya 39ddgoby
Concrete comprssive strength, N/mmz,fc' =2
5@ 3B gAols gmesols pgbsmdols bwgs®o
Reinforcement yeild stress, N/mmz,fy -

Eolobgmgds, ghmgygmo, >mboydghs, go@Igms H bopowg F9o009/356350 393> 3MbGOmao

3390l g9mdg@@os / Section geometry, mm
bogobyg / width, by, =1 000
Lbodoweng / Height, h =|1500
9B mbols wodi3ogo ggbs / Concrete cover, d' =|75.00
Losbyo®odm bodsweng / Calculated Height, d =1 425.00
3M99803096@0 factor, dim,d =0.9

©5b03by@o sHIsG @0l Losbys®odm H%OQ'ﬂﬁoﬁmmﬁm?m/_ . .
Reduced Strength of the reinforcement,KN.m, @M,=dAf (d-a/2) ~ Condition check for: $M,2M,
donbmgbogno Indgb@ols dogngs
. =|715.00 i
Moment strength requirement, KN.m, M, Structural Analysis Report

5bo@dggamdols dmmbmgbogno 3mdgb@Gols dogngs
Moment Demand to waive the crack condition check, KN.m, 1.33XM,,

=950.95




RC Structural Design
G3d-0L JobLEHgJ3ogmo s6g560To

356, dg6xol HmlEgg@ o/ Pier Pile Cap

Top Reinforcement
nsg0l >HJoBgds

Referance 1:|AASHTO LRFD Bridge Design Specification/
9o 1:{AASHTO LRFD - bowols 36mgddo@gdol L3gE0803530s

I-gmo @ogol s@ds@®yés / Choose-1,mm, @, = 22
I-gno Gogols s®Is@Gy@ols @s-6s / Choose number-1. Nos, ny = 5
392 Gogols >GIs@y@s / Choose-1,mm, @, =
39-2 Hogol s®IsHY®ols Ms-ds> / Choose number-1. Nos, n, = 5
©560T6mm0 sGIo@dmBol 4q9m0l @sGmemdo / Reinf area, mm?, A, = 1900.61
d0bodognydo s®dodgdols dmmbmgbs = 2 850.00

9393390 dgBmbols denmgols Lodswang

Compression Concrete Block height, mm, a=A,/(0,85f.'b,,) =33.54

©565@5blgdmo sMIsGy@ols Moizombo

Balanced Reinf. Ration,dim, p,=0,85B, f . '599,84/[f , (599,84+f , )]
B, =0.85

©560369em0 5@IS5G YO0l MoiE0mbo

Reinforcement Ratio,dim, p,=A//A.

5gH™bols 33900l BoBmmbo

=0.02833

=0.00127

= 1500 000
Concrete area, mmz, As=b,h

donbmgbogo aosdd@garo dogngs
=838.00 i
Sheear strength requirement, KN, V,, Structural Analysis Report

70650MbS Aoodd® doanshb
Shear Strength, KN, vc=(o,17;/fc'+§2Asywzl/;(\bdis)*SIEQ/MQU;de - Condition check for: Vo>V,
©560369@0 s®ISH Yol 33900l BGoMmmdo Jmeosh 3g3gmdo / Actual
Rebar area in Whole Section, mm?, A rora=AsHA
>GdoB Mol 339000l Godmmdo Y9393 dga bembsdo /
Actual Rebar area in Compression Zone, mm?, As‘
>®35@ 9@l ©gdmgdol ©osdgBGo dgs9ddge bembsdo /
Diam of Bars in Compression, ,mm, @
>@35B M0l ©gMHmgdol GomEgbmds 99393y bmbsdo / Actual No of
Bars in Compression, mmz, Asv
0bo@®d0ll bgos bEas®o aosdk@ dognsb
bosbaomodm Fobswmdols dboco
Effecive depth, mm, d.=d-@/2 =1414.00
Loobyo®odm gowsdddgano dsgns / Sheare, N, V,, = 838 000

355
2454

25

boobyo®0dm dmybsgo dmdgbBo / N.mm, M, = 7.15E+08

[1] 5.14.5.3

2/2



MIDAS/Civil
POST-PROCESSOR

PLATE FORCE
MOMENT-AbsMax

1.64072e+002
. 1.48695e+002
1.33317e+002

1.17%40e+002
1.02563e+002
= B.71860e4+001
7.1808%e+001
5.64318e+001
4.10546e+001

b 2.56775e+001
|

- 0.00000e+000
=5.07678e+000
SCALE FACTOR=

6.3982E+001

CBmax: RC ENV_STR
ELEMENT

MAX : 93

MIN : 89

FILE: 3X18 m Mod~
UN kN*m/m

DATE: 10/14/2014
VIEW-DIRECTICON

-4



MIDAS/Civil
POST-PROCESSOR

PLATE FORCE
SHEARR-Max

1.23984e+002
. 1.11091e+002
9.81580e+001

8.5304%e+001
7.24118e+001
5.05188e+001
4.66257e+001
3.37326e+001
2.08395e+001
7.94644e+000

- 0.00000e+000

-1.78397e+001

SCALE FACTOR=
6.3982E+001

CBmax: RC ENV_STR
ELEMENT

MAX : 93
MIN : 93
FILE: 3X18 m Mod~
kH/m
10/14/2014
VIEW-DIRECTICON

o5




RC Structural Design
M3d-0L gmbLEAYJ3ogmo Sbas@odo

KOS/ Wing Wall

Earth Face Reinforcement
Bogs dbodgl >@IoMgds

Referance 1:/AASHTO LRFD Bridge Design Specification/
{go®e LAASHTO LRFD - bogol 3Gmgddodgdols L3gEogogoGos

3sbognol dobsbosmgdengdao / Property Parameters

59®™mbols Loddgozg @wgddygem g9ddgaby
Concrete comprssive strength, N/mmz,fc' -
20353 A0l Gomseols gbsmdols brgs@o

=420
Reinforcement yeild stress, N/mmz,fy

sbobgmgds, gOmgnmo, S@boydghs, gm@mIgans H bogowy T45609/3563508 90>

306 @mao

33900l g9mdgB@os / Section geometry, mm
bogobg / width, b, =[1000
bodowmeng / Height, h =|1500
59H™Mboli @sdzogo ¢gbs / Concrete cover, d' =75.00
Losbao®odm Lodsweng / Calculated Height, d = 1 425.00
3M9803096@&0 factor, dim,$ =0.9

©5603bygmo sGHI>BYAOL bosbyododm Ibowybs@osbmds/ B
Reduced Strength of the reinforcement,KN.m, @M,=bAf (d-a/2) -

doonbmgboeno 3mdgbBols dogngs
=|164. i
Moment strength requirement, KN.m, M, 04.00 structural Analysis Report

dbo®Iggamdols Immbmgboano dmdgbBols dogngs
Moment Demand to waive the crack condition check, KN.m, = 218.12
1.33XM,

Condition check for: $M,2M,,

1/2



RC Structural Design
A3d-0L gmbLEAYJ3omo Sbas@odo

KOS/ Wing Wall

Earth Face Reinforcement
Bogs dbodgl >@IoMgds

Referance 1:/AASHTO LRFD Bridge Design Specification/
{go®e LAASHTO LRFD - bogol 30mgddodgdols L3gEogogeEos

l-gmo @Goa0l >®3s@y@s / Choose-1,mm, @; = 16
l-gno Gogol s®ds@y@ols Go-6s / Choose number-1. Nos, n,
992 Gogol s@ds@g@s / Choose-1,mm, @,
392 @ogols sGIsGy@Mols @o-d> /Choose number-1. Nos, n, = 5

©56036mmo sGIoBnGl a9m0l ReGmmdo / Reinf area, mm?, A, = 1005.28
dobodoey@o s@Hdo@gdols Immnbemgbs = 2 850.00

9g9ddgmo dgBmbol dem ol Lodoweny 1774
Compression Concrete Block height, mm, a=Af,/(0,85f.'b,,) ~ 7.7

©odomsbligdygmo s®mIsGydols Gsizombo

Balanced Reinf. Ration,dim, p,=0,85 B, f . '599,84/[f , (599,84+f )]
B; =0.85

©5603bgamo s@Is@ydol Goi0mbo

Reinforcement Ratio,dim, p,=A//A,

39Bmbols 33gmols GoBmmdo

=0.02833

=0.00067

= 1500 000
Concrete area, mmz, A=b,h

dmmbmgboeno yosdkmgao dogngs
=(124.00 i
Sheear strength requirement, KN, V,, Structural Analysis Report

Fobo@mds go@sdd@gar domsby
Shear Strength, KN, V,=(0,178Vf '+32A; 1o/ (bde)*V,d/M,)bd, ™
©5603bymo s@HIsBYOL 33900l Godmmdo Jneosh jggmdo / Actual

Rebar area in Whole Section, mm?, A tota=ATA
>@3oB Mol 3ggmol Bo@mmdo 939 dygm bmbsdo /

1005

Actual Rebar area in Compression Zone, mmz, ASI
>@I5G M0l ©gAHMgdol ©osdgdGo Vggnddgm bmbodo /
Diam of Bars in Compression, ,mm, @ -
>M35BYM0l ©gAmgdol MomEgbmds Vg3ddgar bmbsdo / Actual No of

Bars in Compression, mmz, ASI
Fobo@mdols bgos bwgo®o posdidga domoby
Maximum Shear Strength, N, V. ..,,=0,332vf.*bd, :-
boobgomodem Fobs@mdols dbs@o
Effecive depth, mm, d.=d-@/2
Loobpo®odm aomsdd@gano dosans / Sheare, N, V,, =124 000
bosbyo®odm dybsgo dmdgb@o / N.mm, M, = 1.64E+08

=1417.00

Condition check for: V>V,

Condition check for: V <V .

[1]5.14.5.3

2/2



RC Structural Design
6 3%-0b bl gJgogmo sbys®ado

Sun Face Reinforcement

gGnS/ Wing Wall

3509 3bsdgl s@dotgds

Referance 1:|AASHTO LRFD Bridge Design Specification/
Fyo@er LIAASHTO LRFD - bowols 3Gmgd@o@gdol L3g3og035300

dobogol dobolbosmgdengdo / Property Parameters

d9®™bol Lodd g0y wgBdya 393935y
=28
Concrete comprssive strength, N/mmz,fc'

20300l gmeowols gbsmdols bmgs®o
Reinforcement yeild stress, N/mmz,fy -

3Mb@d®Hmao

[H Uowowy Fgo00/256350895s

Eolobgmgds, gHmggmo, >mboydgbs, Gm@Igms

33900l g39mdg@@os / Section geometry, mm
Loaobg / width, b, =|1 000

bodogmeng / Height, h =|1500
=|75.00

59H™bols wsdi3ogo Rgbs / Concrete cover, d'
bosbyo®odem Lodswang / Calculated Height, d = 1425.00
3M9903096@0 factor, dim,$ =0.9

©560369@0 5@I>GH Yol Loobyomodm Fboeebs@osbmdbs/ B
Reduced Strength of the reinforcement,KN.m, @M =dAf(d-a/2) -

dombemgbogno dndgb@ol dogngs
=(24.00 i
Moment strength requirement, KN.m, M,, Structural Analysis Report

dbo®mdgegamdols dmmbmgbogno dmdgb@ols doangs 319

Moment Demand to waive the crack condition check, KN.m, 1.33XM,

Condition check for: M, 2M,

1/2



RC Structural Design

G3d-0L JobLEHgJ3ogmo s6g560To

gGmS/ Wing Wall

Sun Face Reinforcement
3509 dbodgl s@Bodgds

Referance 1:|AASHTO LRFD Bridge Design Specification/
Fyocer L{AASHTO LRFD - bowols 3Gmg@o®gdol L3gzogogo30s

I-gno @ogol s@ds@ycs / Choose-1,mm, @; = 12
l-gno Gogol sGIo@cols @s-ds / Choose number-1. Nos, n; = 5
992 Gogols >GIs@y@s / Choose-1,mm, @, =
392 @ogols 5@ds>H @l Go-65 / Choose number-1. Nos, n, = 5
56086590 s®Io@m@ol g9m0l @sGmemdo / Reinf area, mm?, A, = 565.47
3060ds@gmo >@do@gdol Jmmbmgbs = 2 850.00

‘93999390 d9@mbols denm ol Lodswang

Compression Concrete Block height, mm, a=Af,/(0,85f'b,,) =9.98

0,750, - DI0RIR N

©3b5@sbligdygmo s@IsGy@ols Hoz30mbo

Balanced Reinf. Ration,dim, p,=0,85 B, f . '599,84/[f , (599,84+f , )]
B; =0.85

560360 sHIsGY@ol Goizombo

Reinforcement Ratio,dim, py,=A./A.

=0.02833

=0.00038

59B™Mbol 339mol BoGMNMdo

= 1500000
Concrete area, mm’, A=b,h

donbmgbogno aosdd@gmo dogrgs
=[124.00 i
Sheear strength requirement, KN, V,, Structural Analysis Report

Fobo@mds aosdimgm dogsby
Shear Strength, KN, V=(0,178Vf.'+32A, 1o,/ (bde) ¥V do/M,)bd, ~
©5b03by@o s®IsG @0l 3ggmol Godmmdo Jmeosh gggmdo / Actual
Rebar area in Whole Section, mm?, A tota=AsHAS'
>@doB Mol 33900l Bodmmbdo V393 dga bembsTdo /
Actual Rebar area in Compression Zone, mmz, AS'
535G @0l ©gtHmydol osdgBHo gs9ddga bdmbsTo /
Diam of Bars in Compression, ,mm, @
>®3o@dYM0ls @gBHmgdols Gomwgbmds Vg399dga bmbsdo / Actual No of
Bars in Compression, mmz, Asv
Fobosmmdol bgos bmgsdo aosdkdga domoby
Maximum Shear Strength, N, V ,,=0,332Vf.*bd, =-
bosbyomodm Fobswmdols dbsdo
Effecive depth, mm, d.=d-@/2
bosbyo®0dm yowsdkdguno dogns / Sheare, N, V,, =124 000
bosbgomodm mybsgo dmdgb@o / N.mm, M, = 2.40E+07

=1419.00

Condition check for: V>V,

Condition check for: V<V nax

[1]5.14.5.3

2/2



MIDAS/Civil
POST-PROCESSOR

MOMENT-AbsMax
9.96225e+002
8.62435e+002
7.28644e+002
5.94853e+002
4.61062e+002
3.27272e+002
1.93481e+002
0.00000e+000

=7.41003e+001
=2.07891e+002
-3.41682e+002
=-4.75472e+002

SCALE FACTOR=
5.0813E+002

| CBmax: RC ENV_STR |

ELEMENT

MAX : 11

MIN : 15

FILE: 3X18 m Mod~

UNIT: kN*m/m

DATE: 10/14/2014
VIEW-DIRECTICON

Z: 0.439




MIDAS/Civil
POST-PROCESSOR

PLATE FORCE
SHEAR-Max
1.66413e+003
1.44996e+003
1.23579e+003
1.02162e4003
8.07446e+002
5.93275e4002
3.79103e4002
1.64932e4002
0.000002+000
-2.63410e+002
-4.77581e+002
-6.81753e+002

SCALE FACTOR=
5.0813E+002

| CBmax: RC ENV_STR
ELEMENT
MAX : 9
MIN : 8
FILE: 3X18 m Mod~
UNIT: kN/m
DATE: 10/14/2014

VIEW-DIRECTICON

Z: 0.439




RC Structural Design
®3%-0l gmblE@yJ3ogmo Sbas@0do

3. d9Gxol OmbEggmgo/ Pier Pile Cap

Bottom Reinforcement
do®ol >®doMgds

Referance 1:
Fyome I:

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD - bowols 30mgJ@omgdol L3gEogogs3os

dobogrols dobolosmgdengdo / Property Parameters

590H™bol LodHg039 LaMIgee 393 dgaby
Concrete comprssive strength, N/mmz,fc' -

>OI5BH0L Bmensols gbsmdols bwgs®o
Reinforcement yeild stress, N/mmz,fy N

420

sbobgagds, ghHmgymo, Smboydgbs, Bm@Igms H

bowogy V956 0/g06d54H@ 93>

3Mb@®meno

339mol agmdg@cos / Section geometry, mm
Logobg / width, by, =
Lbodoswang / Height, h =
d9B™bols sdzog0 Kgbs / Concrete cover, d' =
Loobyomodm Lodoweang / Calculated Height, d =
3M9803096@0 factor, dim,¢ =

©560369m0 5@I5@ @0l Losbyo®odm 3bowybstosbmds/ _
Reduced Strength of the reinforcement,KN.m, @M,=dAf (d-a/2) -

dombmgboeno dmdgbBols dogngs
Moment strength requirement, KN.m, M,,

=[996.00

1000

1500

75.00

1425.00
0.9

Condition check for: pM =M

Structural Analysis Report

dboMmdggymools dmmbmgbogno Imdgb@ols dogngs
Moment Demand to waive the crack condition check, KN.m, 1.33XM,,

1324.68

u_

1/3



RC Structural Design
Gg3d-0b 3mblGdyJaoymo S6ys®0To

9. dg0xol AmlEggmgo/ Pier Pile Cap Bo;::{)r::e;;f;{:;zn;:nt

Referance 1:|AASHTO LRFD Bridge Design Specification/
Vgo@m L|AASHTO LRFD - bowols 3Gmgd@odgdols L3gEogogsEos

I-gmo Gogols s@Gds@yc@s / Choose-1,mm, @, = 20
l-goo @ogol s@do@gmols Go-ds / Choose number-1. Nos, n; = 5

992 @ogols 5@ds@u@s / Choose-1,mm, @, = 25
d9-2 ool s@Is@ycols Gs-ds / Choose number-1. Nos, n, = 5

©5603b99e0 sMIs@dols 3ggmol Gommmdo / Reinf area, mm?, A, = 4025.05
dobods@y@o s@dodgdol dmmbmgbs = 2 850.00

939990 dgBmboli dgnm ol Lodsweny 7103
Compression Concrete Block height, mm, a=Af,/(0,85f.'b,) ~ "™

©505@sblgoy@o sMs@GY@ol Gozombo

Balanced Reinf. Ration,dim, p,=0,85B; f . '599,84/[f , (599,84+f )]
B, =0.85

560360 @G ydols Goizombo

Reinforcement Ratio,dim, p,=A./A.

39H™bols 3g9mol Godmmdo

=0.02833

=0.00268

= 1500000

2
Concrete area, mm®, A:=b,h

2/3



RC Structural Design
®3%-0l gmblE@yJsogmo Sbas@0To

Bottom Reinforcement

3. d9Ox0l OmbEggmgo/ Pier Pile Cap dodols 5Gotgds

Referance 1:|AASHTO LRFD Bridge Design Specification/
{go®m L|AASHTO LRFD - bowol 30mgddo®gools L3gEogogs3os

doobmgboao goedd@gero dogngs ~
Sheear strength requirement, KN, V, ~

Fobommds gosdd@ga dognsby Condition check for: V >V
= H >
Shear Strength, KN, V=(0,178VF,"+32A, o1/ (bde) ¥V de/M,)bd, ondition check tor: ¥e>Vu

©5603b699e0 sMI>B Mol 3ggmol GoMmmmdo Jmerosh 3ggmdo / Actual

1 664.00 Structural Analysis Report

Rebar area in Whole Section, mm?, A toralmAHA
>®I5@ Yol 33900l Godmmdo 93990 bmbsdo /
Actual Rebar area in Compression Zone, mmz, AS'
>M3o@B@Hol mgMmgdols osdgd®o dg393dge bmbsTo / - 20
Diam of Bars in Compression, ,mm, @
@3B @0l WgAmgdols Gomegbmds dg39ddga bmbsdo / Actual No of

Bars in Compression, mmz, ASV

0bo@mdol bgos bEgs®mo goEsdk@® dognsb
Losbgomodm Fobommdol dbodo
Effecive depth, mm, d =d-@/2
Losbyomodm goesdkdgeo dogns / Sheare, N, V, = 1664 000
Loobyomodm Joygbsgo dmdgb@o / N.mm, M, = 9.96E+08

167
3142

=1415.00 [1]5.14.5.3

3/3



RC Structural Design
03d-0b 30bLEGYJE0gmo Sbas@odo

9. dg6hxolb GmbEggtgo/ Pier Pile Cap

Top Reinforcement
0530l >@dodgds

Referance 1:
Fyoden L

AASHTO LRFD Bridge Design Specification/

AASHTO LRFD - bowols 3Gmgd@omgools LdgioxogsEos

dsLognols dsbsbo

>0 gdengdo / Property Parameters

b9®™bol Lodd oy @gddye 39ddg5by
Concrete comprssive strength, N/mmz,fc‘ h

Reinforcement yeild stress, N/mmz,fy h

5A3o@ Mol gmensols gbsmdol bwgs®o
=420

obobgagds, ghmgymo, 50boydghs, Bm@Iges |=|

Logwo S0/ 25635G & 90
RORJ d o) 6

30b@BmMmO

339mols a9mdg@@os / Section geometry, mm

Logobg / width, b,

1000

Lbodswang / Height, h =

1500

b59®™bols wodiogo Kgbs / Concrete cover, d' =

75.00

Loobyo®odm Lodsmang / Calculated Height, d =
3M9803096@0 factor, dim,d =

b0 dbygmo >@Gdod Mol boobao@modm dboegbo@osbmds/
Reduced Strength of the reinforcement,KN.m, @M =dpAf (d-a/2) -

dboMmIgegamdols dmmbmgbogno 3m3gbGols dogngs
Moment Demand to waive the crack condition check, KN.m, 1.33XM,,

1425.00
0.9

Condition check for: M, 2M

donbmgbogno dmdgb@ols dogm;;o_us o0 structural Analvsis R N
Moment strength requirement, KN.m, M,, 1 ructural Analysis Repor

=631.75

l‘I_
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RC Structural Design
030-0b 3mblE®yJEogmoe Sbas@odo

Top Reinforcement

3. d@xob GObLEggGe/ Pier Pile Cap 0sg0b 5G0Bgds

Referance 1:|AASHTO LRFD Bridge Design Specification/
Vyo®m L:[AASHTO LRFD - bowols 3dmgddomgools L3gzonogzsEos

I-gno Gogol >®Is@g@s / Choose-1,mm, @; = 20
L-gno @ogols s@do@ygdols @o-ds / Choose number-1. Nos, n; = 5

992 @ogols 5@IsGy@s / Choose-1,mm, @, = 20
39-2 Gogols 5Tl @o-bs / Choose number-1. Nos, n, = 5

©60Tb6xnm0 s@GIsBmN@ol 39m0l RoGm®do / Reinf area, mm?, A, = 3 141.50
dobodogmg@o 5@G30M9d0ls Immbmgbs = 2 850.00

39499390 6gH™bols deme ol Lodoweny 55 44
Compression Concrete Block height, mm, a=Af,/(0,85f'b,,) B

odomsbligdygmo sMmIsGy®ols Moizombo
Balanced Reinf. Ration,dim, p,=0,85 B, f . '599,84/[f , (599,84+f , )]
B, =0.85

©5603bgeno s@3oGydols GsiEombo

. . . =0.00209
Reinforcement Ratio,dim, py,=A./A.

=0.02833

49 ™bols ol GoGmnMdo
20 93 %2 = 1500 000
Concrete area, mm°~, A=b,h
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RC Structural Design
03d-0b 30bLE®yJEogmo Sbas@odo

Top Reinforcement

9. dg6hxolb GmbEggtgo/ Pier Pile Cap o550 560G

Referance 1:|AASHTO LRFD Bridge Design Specification/
Vgo@m 1AASHTO LRFD - bogol 30mgd@otgdol b3gzogogsEos

donbmgbogro gosdd@geo dogngs _
Sheear strength requirement, KN, V,, ~

Fobo@mmds goesdd@gem dognaby
Shear Strength, KN, V,=(0,178Vf '+32A i1/ (bde) *V, do/M, )bd, ™

1 664.00 Structural Analysis Report

Condition check for: V>V,

©ob0byo s@GIsBYAL 33900l GoMmmmdo Jmenosh gggmTo / Actual 6283
Rebar area in Whole Section, mm?, A, otal=AHA

>M35G @0l 339mol Godmmmdo dg39ddge bembsdo /
Actual Rebar area in Compression Zone, mmz, AS' 3142

>HIoB Aol ©gAHmgdol ©osdgGeo gzgddge bmbsTo /
Diam of Bars in Compression, ,mm, @ B

>Md5@ Y0l ghmgdols Msmpgbmds g3gddyge bmbsdo / Actual No of

20

. . 2 '
Bars in Compression, mm~, A,

10
Fobommdols bgws brgsdo go@sdkdga dogsby » .
Maximum Shear Strength, N, V_.,,=0,332vf.'*bd, ~ Condition check for: V<V max
bosbgomodm Fobs@mdols dbs@o
Effecive depth, mm, d.=d-@/2
boobpo®odm owsdkdgero dogns / Sheare, N, V,, =1 664000

=1415.00 [1]5.14.5.3

Losbpo®odem dwybsgo dmdgbBo / N.mm, M, = 4.75E+08
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MIDAS/Civil

RC Column Checking Result

Company

Project Title

MibAS

Author

File Name

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

1. Design Condition
AASHTO-LRFDO7

Design Code
Unit System

kN, m

Member Number 32 (PM), 32 (Shear)
fc =31026.4, fy =413686, fys =413686 KPa

Material Data

Column Height

6m

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
=2927.51 kN,

Pu

11-

Mcy

AT (J) Point
=114.411,

Mcz =

3. Axial Forces and Moments Capacity Check
=32460.2 kN

Concentric Max. Axial Load Pr-max

Axial Load Ratio

Moment Ratio

Pu/Pr
Mcy/Mry
Mcz/Mrz
Mc/Mr

4. P-M Interaction Diagram

P(k'ELGOB

48930
42258

35586

=2927.51/15765.8
=114.411/698.016

=-1271.3

/ 7676.80

=1276.48/7708.47

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

32460
28913

22241
15569
8896

2224
0]

15766,7708)

-4448

-11121

2034

3051

4067
5084
6101

5. Shear Force Capacity Check

Applied Shear Strength
Shear Strength by Conc
Shear Strength by Rebar

Shear Ratio

Vu

Phivc
PhiVs
Vu/PhiVn

M(kN-m)
o
28 8 o
I o o o
N~ © o 3

=3574.08 kN (Load Combination 10-)

=1256.75 kN

-1271.3,

=2914.74kN (2.0-#5 @70)

=3574.08/4171.49

Mc =1276.48 kKN-m
=0.186 <1.000 ....... O.K
=0.164 <1.000 ....... O.K
=0.166 <1.000 ....... O.K
=0.166 <1.000 ....... O.K
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
=0.857 <1.000 ....... O.K

Modeling, Integrated Design & Analysis Software

http://iwww.MidasUser.com

MIDAS/Civil V 8.3.0

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



Collumn Check Report, Summary

MIDAS/Civil - RC-Column Checking [ AASHTO-LRFDO7 7]
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-LRFDO7, AASHTO-LRFDO2,
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 1IT)
MIDAS IT Design Development Team

+======= ===—======+4

| HomePage : www.MidasUser.com |

+======= ===—======+4

| MIDAS/Civil Version 8.3.0 |

Ff======= ===+

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(

Page 1



=+

Collumn Check Report, Summary

Railing( 1.

Wind STR( 1.
Self Weight( 1.

Railing( 1.

wind STR(-1.
Self Weight( 1.

Railing( 1.

500) +Backfill Pressure( 1.500) + Stream(
400)

250) + Deck( 1.250) +Wearing Course(
500) +Backfill Pressure( 1.500) + Stream(
400)

250) + Deck( 1.250) +Wearing Course(
500) +Backfill Pressure( 1.500) + Stream(

MIDAS/Civil
Civil 2014

+

Self Weight(
Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(

Braking Force(

O R RR O R RBRR O R RR B P RR P R RRp R R RR R R R

-250) + Deck( 1.250) +Wearing Course(
-500) +Backfill Pressure( 1.500) + MLC(
-350) + Pedestrien( 1.350) + LL Surcharge(

.000) + Wind STR( 0.400)
.250) + Deck( 1.250) +Wearing Course(
.500) +Backfill Pressure( 1.500) + MLC(

.350) + Pedestrien( 1.350) + LL Surcharge(

.000) + Wind STR( 0.400)
-250) + Deck( 1.250) +Wearing Course(
-500) +Backfill Pressure( 1.500) + MLC(

-350) + Pedestrien( 1.350) + LL Surcharge(

.000) + Wind STR(-0.400)
.250) + Deck( 1.250) +Wearing Course(
.500) +Backfill Pressure( 1.500) + MLC(

.350) + Pedestrien( 1.350) + LL Surcharge(

.000) + Wind STR(-0.400)
.250) +

Deck( 1.250) +Wearing Course(

-500) +Backfill Pressure( 1.500) + MLC(
-500) + Pedestrien( 0.500) + LL Surcharge(

.000) + EQ-X(RS)( 1.000)
.250) + Deck( 1.250) +Wearing Course(
.500) +Backfill Pressure( 1.500) + MLC(

.500) + Pedestrien( 0.500) + LL Surcharge(

.000) + EQ-X(RS)( 1.000)
-250) + Deck( 1.250) +Wearing Course(
-500) +Backfill Pressure( 1.500) + MLC(

-500) + Pedestrien( 0.500) + LL Surcharge(

Page 2



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 SelT 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-LRFDO7 7]
Civil 2014

*_PROJECT :
*_UNIT SYSTEM : KN, m

[ AASHTO-LRFDO7 ] 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



MIDAS/Civil RC Beam Checking Result

MibAS

Company Project Title
Author File Name E:\..\Tsachkhuri\3X18 m Model.mcb

1. Design Information
Design Code : AASHTO-LRFDO7
Unit System : kN, m
Material Data : fc =31026.4, fy =413686, fys =413686 KPa
Beam Span :0.7m

Section Property: Bent (No : 5)

2. Section Diagram

[END-I] [MID] [END-J]
10 ) 10
818: TOTTUTTTTPTT T 8:8: TTT TSI T PO T gﬁ TTTTT OO PO U
n 1n 0
- — Ll
10 10 0
Og— ° ° e o 8:8: ° ° e o Og— ° ° e o
o
| 1.7 | | 1.7 | | 1.7 |
T T T T T T
TOP1 : 14- #9, TOP1 : 14- #9, TOP1 : 14- #9,
TOP2 : TOP2 : TOP2 :
BOT1: 7- #9, BOT1: 7- #9, BOT1 : 7- #9,
BOT2 : BOT2: BOT2 :
STIRRUPS : 4.0-#5 @100 STIRRUPS : 4.0-#5 @100 STIRRUPS : 4.0-#5 @100

3. Bending Moment Capacity

END-I MID END-J
Negative Moment (Mu) 2531.11 3102.30 3495.75
(-) Load Combination No. 1- 1- 1-
Factored Strength (Mr) 4730.68 4730.68 4730.68
Check Ratio (Mu/Mr) 0.5350 0.6558 0.7390
Positive Moment (Mu) 1159.96 1014.32 1159.96
(+) Load Combination No. 1+ 1+ 1+
Factored Strength (Mr) 2400.21 2400.21 2400.21
Check Ratio (Mu/Mr) 0.4833 0.4226 0.4833
Using Rebar Top (As_top) 0.0090 0.0090 0.0090
Using Rebar Bot (As_bot) 0.0045 0.0045 0.0045

4. Shear Capacity

END-I MID END-J
Load Combination No. 1+ 1+ 1+
Factored Shear Force (Vu) 3401.14 3424.58 3436.30
Shear Strength by Conc.(PhiVvc) 881.99 881.99 881.99
Shear Strength by Rebar.(PhiVs) 3571.86 3571.86 3571.86
Using Shear Reinf. (Av) 0.0080 0.0080 0.0080
Using Stirrups Spacing 4.0-#5 @100 4.0-#5 @100 4.0-#5 @100
Check Ratio 0.7636 0.7689 0.7715

Modeling, Integrated Design & Analysis Software Print Date/Time : 10/14/2014 16:42

http://iwww.MidasUser.com S1/2-
MIDAS/Civil V 8.3.0



MIDAS/Civil

RC Beam Checking Result

Company
MiDAS

Project Title

Author File Name E:\..\Tsachkhuri\3X18 m Model.mcb
5. Torsion Capacity
END-I MID END-J
Load Combination No. 1+ 1+ 1+
Factored Torsion (Tu) 0.00 0.00 0.00
Torsion Resistance (Tn) 5403.77 5380.29 5368.61
Required Stirrups Spacing 0.00 0.00 0.00
Check Ratio 0.0000 0.0000 0.0000

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

Print Date/Time : 10/14/2014 16:42
-2/2-



Bent Check Report, Detail

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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-LRFDO7, AASHTO-LRFDO2,
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 1T)
MIDAS IT Design Development Team

+======= ===—======+4

| HomePage : www.MidasUser.com |

+======= ===—======+4

| MIDAS/Civil Version 8.3.0 |

Ff======= ===+

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-LRFDO7 1]
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

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(

.000) + EQ-X(RS)( -1.000)

.250) + Deck( 1.250) +Wearing Course(
.500) +Backfill Pressure( 1.500) + MLC(
.500) + Pedestrien( 0.500) + LL Surcharge(
.000) + EQ-X(RS)( -1.000)

-250) + Deck( 1.250) +Wearing Course(
-500) +Backfill Pressure( 1.500) + MLC(
-500) + Pedestrien( 0.500) + LL Surcharge(
.000) + EQ-Y(RS)( 1.000)

.250) + Deck( 1.250) +Wearing Course(
.500) +Backfill Pressure( 1.500) + MLC(
.500) + Pedestrien( 0.500) + LL Surcharge(
.000) + EQ-Y(RS)( 1.000)

-250) + Deck( 1.250) +Wearing Course(
-500) +Backfill Pressure( 1.500) + MLC(
-500) + Pedestrien( 0.500) + LL Surcharge(
.000) + EQ-Y(RS)( -1.000)

.250) + Deck( 1.250) +Wearing Course(
.500) +Backfill Pressure( 1.500) + MLC(
.500) + Pedestrien( 0.500) + LL Surcharge(
.000) + EQ-Y(RS)( -1.000)

-000) + Deck( 1.000) +Wearing Course(
-000) +Backfill Pressure( 1.000) + MLC(
-000) + Pedestrien( 1.000) + LL Surcharge(
.000) + Wind STR( 0.300)

MIDAS/Civil
Civil 2014

=+

+

Self Weight(
Railing(
Braking Force(

Stream(
Self Weight(

Railing(
Braking Force(

Stream(
Self Weight(

S =

.000)
.000)
.000)

.000)
-000)

.000)
.000)

.000)
.000)

+ Deck( 1.000) +Wearing Course(
+Backfill Pressure( 1.000) + MLC(
+ Pedestrien( 1.000) + LL Surcharge(

+ Wind STR( 0.300)

+ Deck( 1.000) +Wearing Course(
+Backfill Pressure( 1.000) + MLC(
+ Pedestrien( 1.000) + LL Surcharge(

+ Wind STR( -0.300)
+ Deck( 1.000) +Wearing Course(
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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-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

* _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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] =1.1960e-006
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 3.0497e-006 m"2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -—-> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 2.529e-004 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0021
-. As_min = Rhomin * Ag = 0.0052 m"™2.

( )- Check tensile reinforcement.
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Bent Check Report, Detail

-. As = 0.0045 m"2.

-. As < As_min ---> Not Acceptable !!!
( )- Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 KkN.

-. Mr = 2400.21 KkN-m.

-. Mu/Mr = 0.000 ---> 0.K!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = phi * Vc = 4726.47 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 _Llim ] = 8389.92 kN.
-. phiVs = phi*Vs = 7550.93 kN.
-. phivVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 15.20 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
=3.5342e-005 m"2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). Compute torsion parameter.

-. phi = 0.90
-. Acp = 2.55 m"2.
-. Pc = 6.40 m.
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Bent Check Report, Detail

-. Aoh = 93.36 m"2.

-. Ao = 0.85*Aoh = 2.02 mn2.

-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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.
-.sS<sa---> 0.K1I

( )- 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

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

*_FORCES AND MOMENTS AT CHECK POINT <M> :
Page 7



Bent Check Report, Detail

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
" [[[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] =1.0764e-005
2
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 2.7449e-005 m"2.
( ). Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As_min < As ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 kN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.002 ---> 0.K !
" [I[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0021
-. As_min = Rhomin * Ag = 0.0052 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0045 m"2.
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Bent Check Report, Detail

-. As < As_min ---> Not Acceptable 11!
( ). Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 KN-m.

-. Mu/Mr = 0.000 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. 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 < phive/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 = MINL Vs, Vs_lim ] = 8353.47 kN.

-. phiVs = phi*Vs = 7518.13 kN.

-. phivVs > (Vu-phivc) ---> 0.K 1!

-. 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

-. Vsl = MIN[ Vs, Vu/phiv ] = 45.59 KkN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0001 m~2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.

. phi = 0.9
-. 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :
*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] =1.9138e-005

?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !

( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.004 ---> 0.K!

CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 ---> O0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = 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 _Llim ] = 8335.34 kN.
-. phiVs = phi*Vs = 7501.81 KkN.
-. phiVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 60.78 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0002 m™2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). 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 mn2.
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-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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---> 0.K1I

( )- 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.
-.sSs<sa---> 0K

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE > AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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
Negative Bending Moment N-Mu = 476.42 kN-m., LCB
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Bent Check Report, Detail
Shear Force Vu = 1092.54 kN. , LCB = 1+

* _REINFORCEMENT PATTERN :

Location i di( m.) Rebar Asi( m"N2.)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452

Stirrups : 4.0-#5 @100

( )- Compute parameter.

-. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-. d = 1.4500 m.
-. ecu = 0.0030

( ). Compute maximum and minimum reinforcement.

-. Rhominl (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[ Rhominl, Rhomin2 ] = 0.0005
2
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

-. As_min = Rhomin * Ag = 0.0012 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As_min < As ---> 0.K 1!

( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 kN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.101 ---> 0.K !

" [I[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0003
-. As_min = Rhomin * Ag = 0.0008 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0045 m"2.
-. As_min < As ---> 0.K 1!
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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 ---> 0.K 1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. Vc = 0.0316*beta*SQRT[fc"]*bv*dv = 1975.12 kN.
-. phivc = phi * Vc = 1777.61 KkN.
-. 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 KkN.

-. Vs_lim = 0.25*fc"*bv*dv - Vc = 16870.02 kN.

-. Vs = MINL Vs, Vs_lim ] = 6261.07 KkN.

-. phiVs = phi*Vs = 5634.96 kN.

-. phivVs > (Vu-phivc) ---> 0.K 1!

-. 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

-. Vsi1 = MIN[ Vs, Vu/phiv ] = 1213.94 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0025 m~2.

-. As = 0.0045 m"2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.

. phi = 0.9
-. Acp = 2.55 m™2.
-. Pc = 6.40 m.
-. Aoh = 93.36 m"2.
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Bent Check Report, Detail

-. Ao = 0.85*Aoh = 2.02 m"2.

-. Ph = 6.17 m.

-. Tu = 0.00 kN-m.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :
*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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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Bent Check Report, Detail

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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0014

?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

-. As_min = Rhomin * Ag = 0.0037 m"™2.

( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !

( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.303 ---> 0.K!

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0009
-. As_min = Rhomin * Ag = 0.0023 m"™2.

( )- Check tensile reinforcement.
-. As = 0.0045 m"2.
-. As _min < As -—-> 0.K !
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Bent Check Report, Detail

( )- Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 kN-m.
-. Mu/Mr = 0.369 ---> O0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = phi * Vc = 1708.52 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18845.14 KkN.
( ). 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 KkN.
-. Vs_lim = 0.25*fc"*bv*dv - Vc = 16946.78 kN.
-. Vs = MIN[ Vs, Vs_Llim ] = 6145.45 kN.
-. phiVs = phi*Vs = 5530.90 kN.
-. phiVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 1287.74 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0037 m™2.
-. As = 0.0045 m"2.
-. As req <As ---> 0.K1I

( ). Compute torsion parameter.

-. phi = 0.90
-. Acp = 2.55 m™2.
-. Pc = 6.40 m.
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Bent Check Report, Detail

-. Aoh = 93.36 m"2.

-. Ao = 0.85*Aoh = 2.02 mn2.

-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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.
-.sS<sa---> 0.K1I

( )- 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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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Bent Check Report, Detail

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
" [[[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0020
2
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0050 m"™2.
( ). Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As_min < As ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 kN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.409 ---> 0.K !
" [I[*111  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.
-. Rhominl = (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[ Rhominl, 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 ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.0504 m.
-. Cc = 1863.82 kN.
-. Ts = 1868.25 kN.
-. Mr = 2400.21 KN-m.
-. Mu/Mr = 0.483 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
. phive/2 < Vu < phiVc ---> Required minimum shear reinforcement.
- smax = MIN[ smax, Av/(0.0316*SQRT(fc")*bv/fys) ]

= 0.421

3

i Applied spacing s = 0.100 m.

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

-. phivs > (Vu-phivc) ---> 0.K I
-. Using Av/s = Vs / (fys*dv*cot(theta)) = 0.0080 m™2/m.

( )- Check tension force in the longitudinal reinforcement caused by

-. phib = 0.90

-. phiv = 0.90

-. Vsl = MIN[ Vs, Vu/phiv ] = 1324.64 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0042 m™2.

-. As = 0.0045 m"™2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.
-. phi = 0.9
-. 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K1!
( ). 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---> 0.K1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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 = 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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0021
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0052 m"™2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -—-> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 053 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 -——> 0.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 ---> 0O.K 1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. phivVc = phi * Vc = 2012.55 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 _Llim ] = 6554.09 kN.
-. phiVs = phi*Vs = 5898.68 kN.
-. phivVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 1756.50 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0078 m"2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). 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 mn2.

-. 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-LRFDO7 1]
Civil 2014

( )- 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---> 0.K1I

( ). 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc®)
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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 <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"N2.)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
111 ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030
( ). Compute maximum and minimum reinforcement.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0021
7
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 ]
Civil 2014

-. As_min = Rhomin * Ag = 0.0052 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0090 m"™2.
-. As_min < As ---> 0.K 1!

( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.460 ---> 0.K !

" [I[*111  ANALYZE POSITIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90

-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030

()- Compute maximum and minimum reinforcement.

- Rhominl = (1.2)*Mcr/[ phi*fy*b*d*(d-as2) ] = 0.0021

-. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ] = 0.0007
-. Rhomin = MIN[ Rhominl, Rhomin2 ] = 0.0007
-. As_min = Rhomin * Ag = 0.0018 m™2.
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Bent Check Report, Detail
( ). Check tensile reinforcement.

-. As = 0.0045 m"™2.
-. As_min < As ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.0504 m.
-. Cc = 1863.82 kN.
-. Ts = 1868.25 kN.
-. Mr = 2400.21 KN-m.
-. Mu/Mr = 0.293 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
C|V|I 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 relnforcement.
- Vs = Av*fys*dv*cot(theta) / s = 6677.37 KkN.

-. Vs_lim = 0.25*fc"*bv*dv - Vc = 16227.85 kN.

-. Vs = MINL Vs, Vs_lim ] = 6677.37 KkN.

-. phiVs = phi*Vs = 6009.64 kN.

-. phivs > (Vu-phivc) ---> 0.K I

-. 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

-. Vsi = MIN[ Vs, Vu/phiv ] = 1732.62 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0071 m~2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
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Bent Check Report, Detail
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"N20)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0015
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0038 m"™2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.313 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 -——> 0.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 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. phivVc = phi * Vc = 2141.89 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 _Llim ] = 6718.91 KkN.
-. phiVs = phi*Vs = 6047.02 KkN.
-. phivVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 1684 .87 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0058 m"2.
-. As = 0.0090 m"2.
-. As req <As ---> 0.K1I
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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 mn2.

-. 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-LRFDO7 1]
Civil 2014

( )- 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.
-.sSs<sa---> 0.K1I

( )- 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc®)
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)
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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 = 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
111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0012

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

-. As_min = Rhomin * Ag = 0.0030 m"™2.
( ). Check tensile reinforcement.

-. As = 0.0090 m"™2.

-. As_min < As ---> 0.K 1!
( ). Check moment capacity.

-. C = 0.1008 m.

-. Cc = 3727.63 kN.

-. Ts = 3736.51 kN.

-. Mr = 4730.68 kN-m.

-. Mu/Mr = 0.244 ---> 0.K !

( )- Compute parameter.

-. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-. d = 1.4500 m.
-. ecu = 0.0030

( ). Compute maximum and minimum reinforcement.

-. Rhominl = (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[ Rhominl, 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 ---> 0.K 1!
( ). Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 KN-m.

-. Mu/Mr = 0.424 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 < phivVe/2 ---> Not required shear reinforcement.

-. Applied spacing s = 0.100 m.

()- Compute shear strength of relnforcement.
- Vs = Av*fys*dv*cot(theta) / s = 7577.69 KkN.

-. Vs_lim = 0.25*fc"*bv*dv - Vc = 15156.59 kN.

-. Vs = MINL Vs, Vs_lim ] = 7577.69 KkN.

-. phiVs = phi*Vs = 6819.92 kN.

-. phivs > (Vu-phivc) ---> 0.K I

-. 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

-. Vsi1 = MIN[ Vs, Vu/phiv ] = 638.48 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0035 m™2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_DESCRIPTION OF APPLIED FACTORS FOR DESIGN/CHECKING.
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Bent Check Report, Detail
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"N20)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0009
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0024 m"™2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.194 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 -——> 0.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 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = phi * Vc = 3351.43 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 KkN.
-. Vs_lim = 0.25*fc"*bv*dv - Vc = 14846.44 KkN.
-. Vs = MIN[ Vs, Vs _Llim ] = 7760.06 KkN.
-. phiVs = phi*Vs = 6984 .05 kN.
-. phiVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 601.58 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0030 m™2.
-. As = 0.0090 m"2.
-. As req <As ---> 0.K1I

( ). 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 mn2.

-. 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-LRFDO7 1]
Civil 2014

( )- 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---> 0.K1I

( ). 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc®)
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2.)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
111 ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030
( ). Compute maximum and minimum reinforcement.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0005
7
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 ]
Civil 2014

-. As_min = Rhomin * Ag = 0.0012 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0090 m"™2.
-. As_min < As ---> 0.K 1!

( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.103 ---> 0.K !

" [I[*111  ANALYZE POSITIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90

-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030

()- Compute maximum and minimum reinforcement.

- Rhominl = (1.2)*Mcr/[ phi*fy*b*d*(d-as2) ] = 0.0021

-. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ] = 0.0010
-. Rhomin = MIN[ Rhominl, 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 ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.0504 m.
-. Cc = 1863.82 kN.
-. Ts = 1868.25 kN.
-. Mr = 2400.21 KN-m.
-. Mu/Mr = 0.403 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. 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 < phive/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 Llim ] = 7839.65 kN.
-. phiVs = phi*Vs = 7055.69 kN.
-. phivs > (Vu-phivc) ---> 0.K I
-. 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

-. Vsl = MIN[ Vs, Vu/phiv ] = 527.77 KkN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0020 m™2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.
-. phi = 0.9
-. Acp

2.55 mn2.
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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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K1!
( ). 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---> 0.K1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0003
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0008 m"™2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -—-> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.065 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 -——> 0.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 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. phivVc = phi * Vc = 2316.40 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18845.14 KkN.
( ). 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 KkN.
-. Vs = MIN[ Vs, Vs _Llim ] = 6984 .21 KkN.
-. phiVs = phi*Vs = 6285.79 kN.
-. phivVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 808.14 KkN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0032 m"2.
-. As = 0.0045 m"2.
-. As req <As ---> 0.K1I

( ). 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 mn2.

-. 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-LRFDO7 1]
Civil 2014

( )- 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.
-.sS<sa---> 0.K1I

( )- 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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
" [[[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0006
2
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0016 m"™2.
( ). Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As_min < As ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 kN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.132 ---> 0.K !
" [I[*111  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.
-. Rhominl = (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[ Rhominl, 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 ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.0504 m.
-. Cc = 1863.82 kN.
-. Ts = 1868.25 kN.
-. Mr = 2400.21 KN-m.
-. Mu/Mr = 0.258 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. 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 < phive/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 KkN.

-. Vs_lim = 0.25*fc"*bv*dv - Vc = 16400.19 kN.

-. Vs = MINL Vs, Vs_lim ] = 6850.78 KkN.

-. phiVs = phi*Vs = 6165.70 kN.

-. phivVs > (Vu-phivc) ---> 0.K 1!

-. 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

-. Vsi1 = MIN[ Vs, Vu/phiv ] = 881.95 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0027 m~2.

-. As = 0.0045 m"2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.

. phi = 0.9
-. 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :
*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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+

Page 46



Bent Check Report, Detail

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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0009

?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

-. As_min = Rhomin * Ag = 0.0023 m"™2.

( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !

( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.185 ---> 0.K!

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0002
-. As_min = Rhomin * Ag = 0.0005 m"™2.

( )- Check tensile reinforcement.
-. As = 0.0045 m"2.
-. As _min < As -—-> 0.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 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = 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 KkN.
-. Vs _lim = 0.25*fc"*bv*dv - Vc = 15311.47 kN.
-. Vs = MIN[ Vs, Vs_Llim ] = 7476.40 KkN.
-. phiVs = phi*Vs = 6728.76 KkN.
-. phiVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 918.85 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0024 m™2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). 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 mn2.
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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-LRFDO7 1]
Civil 2014

( )- 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---> 0.K1I

( )- 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.
-.sSs<sa---> 0K

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE > AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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
Negative Bending Moment N-Mu = 1204.64 kN-m., LCB
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Bent Check Report, Detail
Shear Force Vu = 1305.93 kN. , LCB = 1+

* _REINFORCEMENT PATTERN :

Location i di( m.) Rebar Asi( m"N2.)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452

Stirrups : 4.0-#5 @100

( )- Compute parameter.

-. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-. d = 1.4500 m.
-. ecu = 0.0030

( ). Compute maximum and minimum reinforcement.

-. Rhominl (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[ Rhominl, Rhomin2 ] = 0.0012
2
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

-. As_min = Rhomin * Ag = 0.0031 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As_min < As ---> 0.K 1!

( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 kN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.255 ---> 0.K !

" [I[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0001
-. As_min = Rhomin * Ag = 0.0004 m"2.

( ). Check tensile reinforcement.
-. As = 0.0045 m"2.
-. As_min < As ---> 0.K 1!
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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 ---> 0.K 1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.

-. Vs_lim = 0.25*fc"*bv*dv - Vc = 15951.81 kN.

-. Vs = MINL Vs, Vs_lim ] = 6962.36 KkN.

-. phiVs = phi*Vs = 6266.12 kN.

-. phivVs > (Vu-phivc) ---> 0.K 1!

-. 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

-. Vsi1 = MIN[ Vs, Vu/phiv ] = 1451.03 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0038 m™2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.

. phi = 0.9
-. 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :
*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0019

?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

-. As_min = Rhomin * Ag = 0.0049 m"™2.

( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !

( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.402 ---> 0.K!

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0021
-. As_min = Rhomin * Ag = 0.0052 m"™2.

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

Page 53



Bent Check Report, Detail

( )- Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 kN-m.
-. Mu/Mr = 0.000 ---> O0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. phivVc = 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 KkN.
-. Vs = MIN[ Vs, Vs _Llim ] = 6918.75 KkN.
-. phiVs = phi*Vs = 6226.88 kN.
-. phiVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 1498.79 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0045 m™2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). 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 mn2.

-. 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-LRFDO7 1]
Civil 2014

( )- 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.
-.sS<sa---> 0.K1I

( )- 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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
" [[[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0021
2
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0052 m"™2.
( ). Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As_min < As ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 kN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.479 ---> 0.K !
" [I[*111  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.
-. Rhominl = (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[ Rhominl, 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 11!
( ). Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 KN-m.

-. Mu/Mr = 0.000 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. 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.
. phive/2 < Vu < phiVc ---> Required minimum shear reinforcement.
- smax = MIN[ smax, Av/(0.0316*SQRT(fc")*bv/fys) ]

= 0.421

3

i 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) ---> 0.K I
-. Using Av/s = Vs / (fys*dv*cot(theta)) = 0.0080 m™2/m.

( )- Check tension force in the longitudinal reinforcement caused by

-. phib = 0.90

-. phiv = 0.90

-. Vsl = MIN[ Vs, Vu/phiv ] = 1522.67 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0049 m"2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.
-. phi = 0.9
-. Acp

2.55 mn2.
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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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K1!
( ). 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---> 0.K1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0020
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0051 m"™2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -—-> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.418 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 KkN.

-. Mr = 2400.21 KkN-m.

-. Mu/Mr = 0.000 ---> 0.K!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = phi * Vc = 2248_.50 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 _Llim ] = 6844 .12 KkN.
-. phiVs = phi*Vs = 6159.71 KkN.
-. phivVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 1452.08 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0063 m"2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). 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 mn2.

-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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---> 0.K1I

( ). 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc®)
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2.)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
111 ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030
( ). Compute maximum and minimum reinforcement.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0018
7
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 ]
Civil 2014

-. As_min = Rhomin * Ag = 0.0046 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0090 m"™2.
-. As_min < As ---> 0.K 1!

( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.376 ---> 0.K !

" [I[*111  ANALYZE POSITIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90

-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030

()- Compute maximum and minimum reinforcement.

- Rhominl = (1.2)*Mcr/[ phi*fy*b*d*(d-as2) ] = 0.0021

-. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ] = 0.0000
-. Rhomin = MIN[ Rhominl, 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 11!
( ). Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 KN-m.

-. Mu/Mr = 0.000 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
C|V|I 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 = 34.02 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 relnforcement.
- Vs = Av*fys*dv*cot(theta) / s = 6903.91 kN.

-. Vs_lim = 0.25*fc"*bv*dv - Vc = 16012.24 kN.

-. Vs = MINL Vs, Vs_lim ] = 6903.91 kN.

-. phiVs = phi*Vs = 6213.52 kN.

-. phivs > (Vu-phivc) ---> 0.K I

-. 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

-. Vsi = MIN[ Vs, Vu/phiv ] = 1439.06 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0060 m~2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N20)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0014
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0036 m"™2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.295 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 KkN-m.

-. Mu/Mr = 0.000 ---> 0.K!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = phi * Vc = 2324.01 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 _Llim ] = 6927 .58 KkN.
-. phiVs = phi*Vs = 6234.82 kN.
-. phivVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 1413.01 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0052 m™2.
-. As = 0.0090 m"2.
-. As req <As ---> 0.K1I
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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 mn2.

-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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.
-.sSs<sa---> 0.K1I

( )- 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc®)
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)
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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 = 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
111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0012

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

-. As_min = Rhomin * Ag = 0.0031 m"™2.
( ). Check tensile reinforcement.

-. As = 0.0090 m"™2.

-. As_min < As ---> 0.K 1!
( ). Check moment capacity.

-. C = 0.1008 m.

-. Cc = 3727.63 kN.

-. Ts = 3736.51 kN.

-. Mr = 4730.68 kN-m.

-. Mu/Mr = 0.255 ---> 0.K !

( )- Compute parameter.

-. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-. d = 1.4500 m.
-. ecu = 0.0030

( ). Compute maximum and minimum reinforcement.

-. Rhominl = (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[ Rhominl, 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 11!
( ). Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 KN-m.

-. Mu/Mr = 0.000 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. 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 < phivVe/2 ---> Not required shear reinforcement.

-. Applied spacing s = 0.100 m.

()- Compute shear strength of relnforcement.
- Vs = Av*fys*dv*cot(theta) / s = 7417 .55 KkN.

-. Vs_lim = 0.25*fc"*bv*dv - Vc = 15396.45 kN.

-. Vs = MINL Vs, Vs_lim ] = 7417 .55 KkN.

-. phiVs = phi*Vs = 6675.79 kN.

-. phivs > (Vu-phivc) ---> 0.K I

-. 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

-. Vsi1 = MIN[ Vs, Vu/phiv ] = 849.46 KkN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0039 m™2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N20)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0009
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 0.0023 m"™2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.188 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 KkN-m.

-. Mu/Mr = 0.000 ---> 0.K!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = phi * Vc = 2973.13 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 KkN.
-. Vs_lim = 0.25*fc"*bv*dv - Vc = 15266.77 KkN.
-. Vs = MIN[ Vs, Vs _Llim ] = 7506.40 KkN.
-. phiVs = phi*Vs = 6755.76 KkN.
-. phiVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 812.56 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0033 m™2.
-. As = 0.0090 m"2.
-. As req <As ---> 0.K1I

( ). 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 mn2.

-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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---> 0.K1I

( ). 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc®)
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2.)
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
111 ANALYZE NEGATIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90
-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030
( ). Compute maximum and minimum reinforcement.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0003
7
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 ]
Civil 2014

-. As_min = Rhomin * Ag = 0.0008 m"™2.

( ). Check tensile reinforcement.
-. As = 0.0090 m"™2.
-. As_min < As ---> 0.K 1!

( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.062 ---> 0.K !

" [I[*111  ANALYZE POSITIVE BENDING MOMENT CAPACITY.
a) Compute parameter.
. phi = 0.90

-. Alpha = 0.85
-. Beta = 0.82
-.d = 1.4500 m.
-. ecu = 0.0030

()- Compute maximum and minimum reinforcement.

- Rhominl = (1.2)*Mcr/[ phi*fy*b*d*(d-as2) ] = 0.0021

-. Rhomin2 = 1.33*Mu/[ phi*fy*b*d*(d-a/2) ] = 0.0000
-. Rhomin = MIN[ Rhominl, 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 11!
( ). Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 KN-m.

-. Mu/Mr = 0.000 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 < phive/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 KkN.
-. Vs_lim = 0.25*fc"*bv*dv - Vc = 15149.39 KkN.
-. Vs = MIN[ Vs, Vs Llim ] = 7582.22 kN.
-. phiVs = phi*Vs = 6824 .00 kN.
-. phivs > (Vu-phivc) ---> 0.K I
-. 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

-. Vsl = MIN[ Vs, Vu/phiv ] = 738.75 kN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0020 m™2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.
-. phi = 0.9
-. Acp

2.55 mn2.
Page 75



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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K1!
( ). 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---> 0.K1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] =1.9138e-005
?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 4.8802e-005 m"2.
( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -—-> 0.K !
( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.004 ---> 0.K!
CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] = 0.0021
-. As_min = Rhomin * Ag = 0.0052 m"™2.

( )- Check tensile reinforcement.
Page 77



Bent Check Report, Detail

-. As = 0.0045 m"2.

-. As < As_min ---> Not Acceptable !!!
( )- Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 KkN.

-. Mr = 2400.21 KkN-m.

-. Mu/Mr = 0.000 ---> 0.K!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = phi * Vc = 4433.12 kN.
-. Vn_lim = 0.25*fc"*bv*dv = 18570.25 KkN.
( ). 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 _Llim ] = 8283.23 kN.
-. phiVs = phi*Vs = 7454 .91 KkN.
-. phivVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 60.78 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0002 m"2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). 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 mn2.

-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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.
-.sS<sa---> 0.K1I

( )- 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.
-.sSs<sa---> 0.K1I

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :

*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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
" [[[*111  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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] =1.0764e-005
2
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014
-. As_min = Rhomin * Ag = 2.7449e-005 m"2.
( ). Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As_min < As ---> 0.K 1!
( ). Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 kN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 0.002 ---> 0.K !
" [I[*111  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.
-. Rhominl = (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[ Rhominl, 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 11!
( ). Check moment capacity.

-. C = 0.0504 m.

-. Cc = 1863.82 kN.

-. Ts = 1868.25 kN.

-. Mr = 2400.21 KN-m.

-. Mu/Mr = 0.000 ---> 0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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 KkN.
-. 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 < phive/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 = MINL Vs, Vs_lim ] = 8301.20 kN.

-. phiVs = phi*Vs = 7471.08 KkN.

-. phivVs > (Vu-phivc) ---> 0.K 1!

-. 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

-. Vsl = MIN[ Vs, Vu/phiv ] = 45.59 KkN.

-. As_ req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
= 0.0001 m~2.

-. As = 0.0090 m™2.

-. As req <As ---> 0.K1I

( )- Compute torsion parameter.

. phi = 0.9
-. 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.

-. Ter = 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-LRFDO7 1]
Civil 2014

( ). 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---> 0.K!1!
( ). 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---> 0.K!1!

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

* _PROJECT :
*_DESIGN CODE : AASHTO-LRFDO7, *_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.

31026.417 KPa.
413685.566 KPa.
413685.566 KPa.

199948023.746 KPa.

Concrete Strength (fc")
Main Rebar Strength (fy)
Stirrups Strength (fys)
Modulus of Elasticity (Es)

*_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"N2))
Top 1 0.050 14- #9 0.00903
Bottom 1 0.050 7- #9 0.00452
Stirrups : 4.0-#5 @100

CLC*111 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.
-. Rhominl = (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[ Rhominl, Rhomin2 ] =1.1960e-006

?
MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
Civil 2014

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

( )- Check tensile reinforcement.
-. As = 0.0090 m"2.
-. As _min < As -——> 0.K !

( )- Check moment capacity.
-. C = 0.1008 m.
-. Cc = 3727.63 KkN.
-. Ts = 3736.51 kN.
-. Mr = 4730.68 kN-m.
-. Mu/Mr = 2.529e-004 ---> O0.K!

CLC*111 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.
-. Rhominl = (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[ Rhominl, 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 ---> O0.K !

MIDAS/Civil - RC-Beam Checking [ AASHTO-LRFDO7 1]
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.
-. phivVc = 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 _Llim ] = 8337.30 kN.
-. phiVs = phi*Vs = 7503.57 KkN.
-. phiVs > (Vu-phivc) ---> 0.K I
-. 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
-. Vsl = MIN[ Vs, Vu/phiv ] = 15.20 kN.
-. As_req = [ Mu/(phib*dv) + (Vu/phiv - 0.5*Vsl)*cot(theta) ] /7 fy
=3.5135e-005 m"2.
-. As = 0.0090 m™2.
-. As req <As ---> 0.K1I

( ). 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 mn2.
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-. Ph = 6.17 m.

-. Tu = 0.00 KkN-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-LRFDO7 1]
Civil 2014

( )- 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---> 0.K1I

( )- 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.
-.sSs<sa---> 0K
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MIDAS/Civil

RC Column Checking Result

Company
MibAS

Project Title

Author

File Name

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

1. Design Condition

Design Code
Unit System

AASHTO-LRFDO7
kN, m

Member Number 29 (PM), 6 (Shear)
fc =31026.4, fy =413686, fys =413686 KPa

6m

Material Data
Column Height
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

P(k'g;577 =
T Theta=1.12Deg. Pr(kN) Mr(kN-m)
22464 —~— N.A=1.08Deg.
~_ 18791.83 0.00
19350 =
- 14436.51 1428.35
1508 11898.86 1940.30
13122 9761.03 2203.34
10009 8023.58 2326.85
c805 6754.97 2411.97
5901.50 2462.22
3781
5096.22 2473.35
6 4
o Mimem57,_——" oo 159 pgaum) 4182.25 2452.29
-2447 —— 2933.92 2338.66
5560 1004.54 1886.85
2 & 5 & & % R ¥ 3 8
0O » o g © & o o &~ o 0 -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
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Pile Rebar Check

MIDAS/Civil - RC-Column Checking [ AASHTO-LRFDO7 7]
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-LRFDO7, AASHTO-LRFDO2,
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 1T)
MIDAS IT Design Development Team

+======= ===—=—=====+4

| HomePage : www.MidasUser.com |

+======= ===—=—=====+4

| MIDAS/Civil Version 8.3.0 |

Ff======= ===+

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-LRFDO7 7]
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 SelT 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-LRFDO7 7]
Civil 2014

*_PROJECT :
*_UNIT SYSTEM : KN, m

[ AASHTO-LRFDO7 ] 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



BT Designing&Consulting Ltd TSACHKHURI BRIDGE
Dimitri Ukleba Cantilever Retaining Wall

Cantilever wall analysis

Input data

Project

Task : TSACHKHURI BRIDGE
Part : Cantilever Retaining Wall
Descript. : km 0+180 - km 0+214
Author : Dimitri Ukleba

Customer : Department of Roads
Date : 09.10.2014

Settings

USA - LRFD (2)
Materials and standards

Concrete structures : ACI 318-11
AASHTO - reduce parameteres of friction soil/soil by 2/3 [J
Wall analysis

Active earth pressure calculation: Coulomb
Passive earth pressure calculation : Mazindrani (Rankin)

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Verification methodology : according to LRFD

Partial factors on loads (L)
Permanent design situation

Favourable Unfavourable
Dead load of structural components : DC = 0.90 [-] 1.25 [H]
Dead load of wearing surfaces : DW = 0.65 [] 1.35 []
Earth pressure load : EH = 0.90 [] 1.50 []
Earth surcharge load (permanent) : ES = 0.75 [] 1.50 []
Vertical pressure of earth fill : EV = 1.00 [] 1.35 []
Live load surcharge : LS = 0.00 [] 1.75 [-]
Water load : WA = 1.00 [-] 1.00 [-]

Partial factors for resistances (R)
Permanent design situation

Partial factor on overturning : URe = 0.90 []
Partial factor on sliding resistance : URh = 0.80 [-]
Partial factor on bearing capacity : Ry = 0.45 []
Partial factor on passive resistance : URp = 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 fe = 30.00 MPa
Tensile-bending strength fr = 3.41 MPa
Longitudinal steel : A615/60

Tensile strength fy = 413.69 MPa

I 1]
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BT Designing&Consulting Ltd TSACHKHURI BRIDGE
Dimitri Ukleba Cantilever Retaining Wall

Geometry of structure

No Coordinate Depth

i X [m] Z [m]
1 0.00 0.00
2 0.00 2.00
3 0.35 3.40
4 2.70 3.40
5 2.70 4.00
6 -0.30 4.00
7 -0.30 3.40
8 -0.30 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

©
w
s

|
)

) m m

D)

m m
m A m
3.00 A A A

Basic soil parameters

Def Cef a Dsu 0
[°] [kPa] [KN/m3] [KN/m3] [°]

1 Poorly graded sand (SP), dense 3000  80.00 21.00 11.00 0.0

16.70 48.80 18.70 9.00 16.00

No. Name Pattern

2  Weathered Argelious Bedrock

Soil parameters to compute pressure at rest

Type 0 0 OCR Ky
calculation [°] [-] [-] =

1 Poorly graded sand (SP), dense cohesionless 30.00 - - -

No. Name Pattern
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BT Designing&Consulting Ltd TSACHKHURI BRIDGE
Dimitri Ukleba Cantilever Retaining Walll
T K
No. Name Pattern ypel . = OCR !
calculation [°] [-] [-] [-]
2  Weathered Argelious Bedrock - cohesive - 0.30 - -
Soil parameters
Poorly graded sand (SP), dense
Unit weight : 0 = 21.00 KN/m3
Stress-state : effective
Angle of internal friction : et = 30.00°
Cohesion of soil : Cef = 80.00 kPa
Angle of friction struc.-soil : 0 = 0.00-°
Soil : cohesionless
Saturated unit weight : Tsat = 21.00 KN/m3
Weathered Argelious Bedrock
Unit weight : 0 = 18.70 KN/m3
Stress-state : effective
Angle of internal friction : et = 16.70°
Cohesion of soil : Cef = 48.80kPa
Angle of friction struc.-soil : 0 = 16.00°
Soil : cohesive
Poisson's ratio : o = 0.30
Saturated unit weight : Tsat = 19.00 KN/m3
Geological profile and assigned soils
Layer
No. y Assigned soil Pattern
[m]
1 4.00 Poorly graded sand (SP), dense
2 - Weathered Argelious Bedrock -
Terrain profile
Coordi
No. inate Depth
X [m] Z [m]
1 0.00 0.00
2 0.01 0.00
3 0.01 1.00
4 1.01 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
Surchar Mag.1 Mag.2 . L h Depth
No. ge Action ag ag Ord.x engt ept
new change [kN/m2] [kN/m2] X [m] [ [m] z [m]
1 YES variable 121.00 0.80 0.60 on terrain
2 YES variable 121.00 2.80 0.60 on terrain
I 3]
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Dimitri Ukleba Cantilever Retaining Wall
S h Mag.1 Mag.2 . L h D h
No. urcharge Action ag ag Ord.x engt ept
new change [kN/m2] [kN/m2] X [m] [ [m] z [m]
3 YES variable 121.00 2.00 0.60 onterrain
4 YES variable 121.00 4.50 0.60 onterrain
No. Name

1 Design Truck -1
2  Design Truck - 2
3  Design Truck - 3
4  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 =200 m

Terrain in front of structure is flat.

Earthquake
Horizontal seismic coefficient k, = 0.3000
Vertical seismic coefficient  k, = 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 Thickness O O4 Cq O Ky Comment
No. [m] [°] [°] [kPa] [KN/m3]
1 1.00 0.00 30.00 80.00 21.00 0.500
2 0.40 0.00 30.00 80.00 21.00 0.500
3 0.00 0.00 30.00 80.00 21.00 0.500
4 0.60 0.00 30.00 80.00 21.00 0.500
Pressure at rest distribution on front face of the structure
Layer Start [m] Oz Ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 0.00 0.00 0.00 0.00
1.00 21.00 0.00 10.50 10.50 0.00
5 1.00 21.00 0.00 10.50 10.50 0.00
1.40 29.40 0.00 14.70 14.70 0.00
3 1.40 29.40 0.00 14.70 14.70 0.00
1.40 29.43 0.00 14.71 14.71 0.00
4 1.40 29.43 0.00 14.71 14.71 0.00
2.00 42.00 0.00 21.00 21.00 0.00
Active pressure behind the structure - partial results
Layer Thickness O O4 C4 O g Ka Comment
No. [m] [] [] [kPa] [KN/m3] []
1 1.00 37.32 30.00 80.00 21.00 20.00 0.762

I 4]

[GEOS5 - 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]




BT Designing&Consulting Ltd TSACHKHURI BRIDGE
Dimitri Ukleba Cantilever Retaining Wall
Layer  Thickness O Og Cq O Og Ka Comment
No. [m] [°] [°] [kPa] [KN/m3] [°]
2 1.40 37.32 30.00 80.00 11.00 20.00 0.762
3 0.60 0.00 30.00 80.00 11.00 0.00 0.333
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Oz Ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 1.00 0.00 0.00 0.00 0.00 0.00
2.00 21.00 0.00 0.00 0.00 0.00
5 2.00 21.00 0.00 0.00 0.00 0.00
3.40 36.40 14.00 0.00 0.00 0.00
3 3.40 36.40 14.00 0.00 0.00 0.00
4.00 43.00 20.00 0.00 0.00 0.00
Earthquake effects (active earth pressure) - partial results
Layer Thickness Og O O Ka Kae Kae-Ka Comment
No. [(m] [l [°] [°]
1 1.00 30.00 -30.00 18.43 0.371 0.500 0.129
2 1.40 30.00 -30.00 32.47 0.371 1.066 0.695
3 0.60 30.00 -30.00 32.47 0.257 0.574 0.317
Earthquake effects (active earth pressure)
Layer Start [m] Oz Up Pressure Hor. comp. Vertical comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 1.00 0.00 38.70 4.98 2.69 4.19
2.00 18.90 19.80 2.55 1.38 2.15
5 2.00 18.90 19.80 13.75 7.43 11.57
3.40 32.76 5.94 4.13 2.23 3.47
3 3.40 32.76 5.94 1.88 1.88 0.00
4.00 38.70 0.00 0.00 0.00 0.00
Pressure profile due to surcharge - Design Truck -1
Point Depth Hor. comp. Vert. comp.
No. [m] [kPa] [kPa]
1 1.00 0.00 0.00
2 2.00 0.00 0.00
3 2.00 4.05 6.31
4 3.40 4.01 6.25
5 3.40 19.12 0.00
6 4.00 18.77 0.00
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -1.03 75.09 0.96 0.900 0.900 1.250
Earthq.- constr. 22.53 -1.03 -7.51 0.96 1.000 1.000 1.000
FF resistance -21.00 -0.67 0.00 0.00 0.900 0.900 0.900
Weight - earth wedge 0.00 -1.81 57.16 1.24 1.000 1.000 1.350
Earthquake - soil wedge 25.51 -1.63 -8.50 1.32 1.000 1.000 1.000
Active pressure 0.00 -4.00 0.00 1.17 0.900 0.900 0.900
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Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] X [m] overtur. sliding stress
Water pressure 20.00 -0.67 2.45 2.64 1.000 1.000 1.000
Uplift pressure 0.00 -4.00 0.00 0.30 1.000 1.000 1.000
Earthq.- act.pressure 9.36 -1.61 13.70 2.17 1.000 1.000 1.000
Design Truck -1 0.00 -4.00 8.79 2.47 0.000 0.000 1.750
Design Truck - 2 0.00 -4.00 4.76 251 0.000 0.000 1.750
Design Truck - 3 0.00 -4.00 6.21 2.46 0.000 0.000 1.750
Dsign Truck - 4 0.00 -4.00 0.85 2.88 0.000 0.000 1.750
Design Truck -1 0.00 -3.00 8.53 1.14 0.000 0.000 1.750
Verification of complete wall
Check for overturning stability
Resisting moment  M;qg = 138.23 kNm/m
Overturning moment Mg,, = 80.55 KNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hieg = 132.55 kN/m
Active horizontal force Hact = 58.50 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 Norm. force Shear Force Eccentricity Stress
i [KNm/m] [KN/m] [KN/m] [m] [kPa]
1 103.34 222.18 58.50 0.47 107.34
2 114.28 124.88 58.50 0.92 106.76
Bearing capacity of foundation soil check
Eccentricity verification
Max. eccentricity of normal force e = 915.1 mm
Maximum allowable eccentricity ez = 990.0 mm
Eccentricity of the normal force is SATISFACTORY
Footing bottom bearing capacity verification
Design bearing capacity of foundation soil R = 1200.00 kPa
Partial factor on earth resistance TRy = 0.45
Max. stress at footing bottom 0 = 107.34 kPa
Bearing capacity of foundation soil Rg = 540.00 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 Thickness 0 Oq Cd 0 Ky Comment
No. [m] [°] [°] [kPa] [kN/m3]
1 1.00 0.00 30.00 80.00 21.00 0.500
2 0.40 0.00 30.00 80.00 21.00 0.500
Pressure at rest distribution on front face of the structure
Layer Start [m] Oz Ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 0.00 0.00 0.00 0.00
1.00 21.00 0.00 10.50 10.50 0.00
5 1.00 21.00 0.00 10.50 10.50 0.00
1.40 29.37 0.00 14.69 14.69 0.00
Pressure at rest behind the structure - partial results
Layer Thickness 0 Oq Cd 0 Ky Comment
No. [m] [°] [°] [kPa] [kN/m3]
1 0.00 0.00 30.00 80.00 21.00 0.500
2 1.00 0.00 30.00 80.00 21.00 0.500
3 0.01 0.00 30.00 80.00 11.00 0.500
4 1.39 0.00 30.00 80.00 11.00 0.500
Pressure at rest distribution behind the structure (without surcharge)
Layer Start [m] Oz Ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 1.00 0.00 0.00 0.00 0.00 0.00
1.00 0.09 0.00 0.05 0.05 0.00
5 1.00 0.09 0.00 0.05 0.05 0.00
2.00 21.00 0.00 0.05 0.05 0.00
3 2.00 21.00 0.00 0.05 0.05 0.00
2.01 21.11 0.10 0.06 0.06 0.00
4 2.01 21.11 0.10 0.06 0.06 0.00
3.40 36.39 13.99 7.69 7.69 0.00
Forces acting on construction
Name Fhor App.Pt. Fvert | App.Pt. Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] X [m] moment = norm.force | shear for.
Weight - wall 0.00 -1.46 30.97 0.20 1.250 1.250 0.900
Earthq.- constr. 9.29 -1.46 -3.10 0.20 1.000 1.000 1.000
FF resistance -10.27 -0.47 0.00 0.00 0.900 0.900 0.900
Weight - earth wedge 0.00 -1.67 10.24 0.49 1.000 1.350 1.000
Earthquake - soil wedge 3.81 -1.52 -1.27 0.50 1.000 1.000 1.000
Pressure at rest 5.43 -0.48 0.00 0.65 1.500 0.900 1.500
Water pressure 9.78 -0.47 2.45 0.65 1.000 1.000 1.000
Uplift pressure 0.00 -3.40 0.00 0.30 1.000 1.000 1.000
Earthquake - pressure at rest 23.57 -1.20 0.00 0.65 1.000 1.000 1.000
Design Truck -1 20.84 -1.60 0.00 0.65 1.750 0.000 1.750
Design Truck - 2 10.00 -0.99 0.00 0.65 1.750 0.000 1.750
Design Truck - 3 13.92 -1.11 0.00 0.65 1.750 0.000 1.750
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Name Fhor App.Pt. Fyvert | App.Pt.  Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] moment = norm.force | shear for.

Dsign Truck - 4 5.21 -0.88 0.00 1.750 0.000 1.750

Wall stem check

Reinforcement and dimensions of the cross-section

Bar number = 5

Number of bars = 6

Reinforcement cover = 75.0 mm

Cross-section width = 1.00 m

Cross-section depth = 0.65 m

Reinforcementrato 7 = 021 % > 019 % Omin

Position of neutral axis ¢ = 002m < 024 m = Cmax

Ultimate shear force v, = 386.64 kN > 132.81 kN =V,

Ultimate moment M, = 246.34 kNm > 164.79 kNm = M,

Cross-section is SATISFACTORY.

Name : Dimensioning, Wall Stem

Stage : 1; Dimensioning : 1
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Concrete& Steel Requirements for the Structural Members
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Qmeoso / Steel

# Structural Member Class doEygamds, 9 Class %’m-Bo, 30

(ASTM) Volume, m* (ASTM) Weight, kg
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14 |Loydegbo ggogemo RETAINING WALL C30/37 110.34|A706M 6270
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3933963-Lodsmmyio Bytgommo Nel
Reference Point N21

Lsgmbobm
20.20 3. 3%l mydopost RE3.-sm3a.
19.70 3. booosb RE3o.->ma.

Salkhino
20.20 m. NS from road centerline
19.70 NS from bridge

1 4708792.086 | 281736.195 255.467




3933760-Lodsmmmmtio By5nommo Ne2
Reference Point Ne2

Lsgmbobmn
11.20 8. 3bol mE3doosh Lsd.-osU.
47,10 3. bopooosh osu.

Salkhino
11.20 m. WE from road centerline
47,10 W from bridge

2 4708817.055 | 281651.267 252.975






