54 'Sﬁpe.r_étrt'lctures |
5.4.1 Conguilio Inlct
) Structural System

The structure is a tridimensions frame conformed by beams and columns. The roof is a
reinforced concrete stab supported on beams. '

(2) Design Conditions

(A) Loads

() Unit weight of materials

Materials : Unit Weight
Concrete, plain 2.30 f/m3
Concrete, reinforced 2.40 tffm3
B Mortar 2.00 tffm3
Steel - : 7.80

(b)  Dead Load
Dead load is the structure seif weight.
(3)  Seismic Force

Seismic force acting on the structure is computed by the following formulae:

F=XW-+kh
where:
F = seismicload
YW = total dead load
kh = coeflicient of horizontal carthquake = 0.15




(B) Factored Loads

“The structure and its members were analyzed according to the following factored loads: g
dead load D and live load L for ultimate strengthy design. D

U=14D+1.7L

" For seismic analysis, including the seismic force E, the following load combinations were
used: T . ' s

1.05D+1.275L + 1.87E

09D+ 143E

U
U

I

i

(3) Structural Analysis and Design
The structural analysis was made with the computer program SAP90.

(A) Load Assumption

(a) Roofdead load

- Congrete 10 e¢m thick 230 kgf/m?
- 3 ply built-up roofing 20
- DBase morar 3 cm 60

- Concrete slab 15 em : Mm

670 kgf/m?

(b)  Dead load of beams

S " _ _
i = : & i.r_sp Weight = 2'4.(b_+0-05)‘(_[)-12)=_t/m
ate ; — o T
! 't = 2.4(0.45) 0.48

’ L L P o

i ) D _ 30 = 0.52 (/m

& -
Y Yre

Weight = 2.4 (b + 0.05)(D +0.05) = t/m
T— i‘: iy g et TI + b x d - 60 x 60 .
;! | PO P = 24(06+005)(0.6+0.09) 5
R I = 1,02 tfm | | |
P G 1 '
Lo &rts2

228



>

(d)  Parapets dead weight
23

b —

lfr*——\:jl T - Concrete  24x0.15(0.57+02)= 028 t/m
Lt - Brick 20x0.10x042 = 000 ”
7

- 570 - Finish - 20x003x149 = 009 ”
:___‘i/f/,:___i_ﬂ . - 0.46 tffm

' -2 . Roofslab 0.67x0.7 = 047
LA ' - Rooflive load ) = . 180 kgf/m?
o _.u.-?.p_i_ B |

(B} Structural Analysis
The structural mode! for the analysis has 12 joints, 13 frame type elements and 2 shell
" bending type elemients. For simplifying the analysis the curved beams were considered

straight. In the structural design the resultant torsion was included,

Because of lack of symmetry the structure was studied for the following load combinations:

. 1.4D+17L

2. 105D+ 1275 L + 1.4 Ex
3. 105D+ 1275 L+ 1.4 By
4. 0.9 D + 1.43 Ex

5. 0.9D + 1.43 Ey

Enclosed are the computer output for the structural analysis and:ﬁgures 8C1, SC2, SC3 and
SC4 where are shown the structural model and joint displacement, bending moments and
shear forces for load combination No. 1.

The structural design was made by the computer program SAPCON, a post processor
program for the structural analysis program SAP90, for reinforced concrete design.

The concrete design was made in accordance to the ACI 318-89,

Enclosed are the desigh computer outputs.

@ Check the assumed slab depth

The minifum depth of slab shall be:

§,6-3-



In (800+1y/1.5)

0= 5.00045,0008 (1 + B5)
where: - .

In : larger clear span

fy : yield strength of reinforcement
" B : ratio of long to short spans

Bs : ratio of continuous edges to panel perimeter
S In ¢ 6.2m average

le : 4.2m average

. 620
B = 220 1.476
fs = 1.0

© 6,200(800+420/1.5)
36,000+5,000x1.476(1+1)

= 131.9 mm
But no need to be larger than:

In(800+£y /1.5)

h 36,000
h 6,200 (800+420/1.8)
T 36,000 = revmm
the assumed depth is 150 mm
1319 <150 < 186 OK
{b) Compute the torsion effect
@:_—‘; Self vgei_g_ht
f {1) Parapet
| S @ sthb
| @ -
sio il [ (3) Beam
1220 @ ! ' .
' f (4) Live load
_l .'!,. IHH_‘
Poo T

0.46 ti/m

047 tfm?

0.52 tfm

0. ]8 tf/m2

i

&

&



&=
i

15° = 0.2618 rad
¥
NP o = 15
! NEE
- .‘__‘O
‘,'-Hm_ﬁ,’f_.“_?_{_}\_ A= 10
! s T
f | B
o
Horizontally curved beam both ends fixed
5’ ' ll
’i a0
; : ! El
- ——— — ],
: /’{\““ L : GI
T : %’ - *\ 2
@ | ;T M = Xcosq-aqr(l-coso)
I~ -
! // 2
; ; Mt = Xsen@-qr (- seng);
' 2sena - cosa
X = qrz( = —1)
a
q = 046+047x09+052+0G.18x 1.3
= 1.64 thm
25en15°-02618¢c0s15°
X = 164( 5018 -)mn
= 0.934
Mt = 0934sen15°-1.64x 71 (0.2618 - sen 15°)

&

= 0.0047 tf-m



Cbmpule the torsion moment by a different method

&
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[y w0 20 30 40 50 GOSUN Ao angle o m degrecs
K: = 0.00025 _ %
My = 0.00025x 1.64 (7.1 x 2 x 0.2618)’

0.0057 tf-m
Torsional moment is too small so it is neglected.
{c) Slab design

From the computer oufput the maximum slab bending moment for joint 11 for load
combination No. 4 is 148.22 kg-m).

Mu = 14822 kgf-cm
Mu 14822
Kn = 5= = 0,0054
" $ flebd®  0.9x210x100x12° \
p < pmin = 0.0033
As = 0.0033 x 100 x 12 = 4.0.cm’ - | @

't-q-ﬁf



For negative reinforcement 212 @20

For positive reinforcement | %10 @20

Check at cantiliver Sce figure in page 4.

015 0.90
Mp = 046 (090~ == )+ 0.47x == = 0.57 tfm
0.75
My, = 018x = 0.51 thm
My = 14x057+17x0051
= 0.885 t/m
kn = 00325 p < pmin = 0.0033

So reinforcement is as for the slab.

top

bottom
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ASTEC

SUPERESTRUCTURA TOMA CONGUILLO

FRAME ELEMENT FORCES

BLT LOAD DIST
ID COMB ENDI

W W
o
o
o

W W
(e ]
(=]
L]

1-2 PLANE AXIAL ~ "1-3 PLANE AXIAL

. SHEAR MOMENT  FORCE  SHEAR MOMENT TORQ

1 ____________________________________________ .

_ B -16167.713 . 684
-6106.752 676.783 896.114 -973.089
~-610.752  -1155.473 896.114 1715.253

-11026.913 684
_ \ © -11635, 247 -201.224
-994,218 1347.346 -1827.070 3722.702
-994.218 -1635.309 ~-1184.470 ~794.608
-71779.647 -201.224
o . -14771.297 -74.664
~3355.651 5513.658 542,174 -661.365
-2713.051  -3589.394 542.174 965.158
~10915.696 : -74.664
‘ ) ) -9127.538 : _ ~206.228
-931.062 1289.517 -1975.352 3921.437
-931.062 -1503.669 -1318.982 -1020.064
: -5822.,738 ' -206.228
-12330.789 -76.957
~-3343.096 5545.107 - 444.662 ~-556.574
-2686.726 -3499.626 444.662 777.411
‘ -9025.989 ~76.957
2 e e e
-28203.986 -~32.324
-686.635 770.989 1118.849  -1203.850
-686.635 -1288.915 1118.849 2152.698
: -23063.186 - -32.324
B ' -18530.902 L -249,334
-719.259 923.266 -2584.117 5367.377
~719.259 -1234.510 -1941.5%17  -1421.074
T -14675.302 ~249.334
- -19600.732 -162.298
-4119.599 6360.400 £86.988 -956.444
-3476.999 -5034.498 886.988 1704.521
o -15745.134 ~-162.298
_ ~13407.538 -250.768
-649.893 854,172 -2776.097 5631.391
-649.893  -1095.507 -2119.727 -1712.345
- -10102.738 -250.768
- -14500.295 -161.868
~-4123.098 6407.815 769.389 ~-827.940
-3466.728  -4976.923 769.389 1480.227
' -11195.495 _161.868
5403

PAGE

)]

PROGRAM:SAP30/FILE:sc.F3F

R
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ELT LGAD
10" COMB

W

2 =

AXIAL

1-2 PLANE
- SHEAR MOMENT
o f22570
584,533 -456.277 .
584,533 1297.323 - .
3 : ~1742%
- =15368
1340.926 -938.778
1340.926 3084.001
. -11512
_ -16140
~2180.474 4653.513
~1537.874 -924.010
-12284
- -11789
1286.658 ~-885.775
1286.658 2974.200
- -8484
o 12577
-2310.201 4826,351.
~1653.831 -1119.697.
9273
, -23224
2765.977  -2855.732
2765.977 5442.200
-18083
N -19046
2697.175 -2547.424
2697.175 5544,102
-15191
. -16619
-290.163 2420.865
.002 2224.333
352.437 2514.276
-12763
-15225
2403.417  ~2230.359
2403.417 4979.893
~11920
~12746
-647.936 2844.394
8.434 1885.142
~9441
-14667
~331.557%7 428.942
-331.557 ~-565.729
-95

1-3 PLANE
FORCE - SHEAR MOMENT

082
092

414
.814

.362
.362

862
492

.151
.151

.334
.334

.509
.909

. 206
. 206
.206

.686
.316

476
476

.01%
.015

~339.
11638,

‘6640,
.794

979

817,
2186.

6819,
21198,

565.
2036.

1445,
-1603.

7742,
-3250,

1915.
746.
~674,

7732,
-3123.

1780.
.897

-491

1036

-1855.

 AXIAL
TORQ

-39.506

194

081 .
~39.506

~87.986
547

-87.986

- =195.949
451
542 .
~195,949

-84.947
952
079

-84.947

-185.224
653
107
-195.224

-3.073
550
452

-3.073

432.748
556
072

432.748

166.059
580
244
038

166.059

441,861
7N
132
441.861
169,457
531

169.457

-8.566

.097

948 :
-8.566



LT LOAD  DIST 1-2 PLANE - AXIAL 1-3 PLANE AXIAL

"ID COMB  ENDI . SHEAR - MOMENT  FORCE - SHEAR MOMENT  TORQ
2 . 000 o .- -12601.611 . . -153.669
.000  ~578.532 937.158 -3142.911  5137.548
3,000 - -578.532  -798.439 -2500.311  -3327.286
3.600 R -8746.012 ~153.669
3 .000 R -13712.467 64,588
.000  -=3316.442 5592.332 ~626.549 605,100
3.000 <2673.842 -3393.095 -626.549  -1274.547
3.600 | -9856.867 | 64.588
4 .000 o -10298.188 - -156.356
000  -540.268 902.462 -3092.205  5121.236
3.000  -540.268 = -718.343 -2435.835  -3170.823
3.600 ~6993.388 ~156.356
5 .000 - ~11432.848 66.577
.000 -3336.848  5657.390 ~521.920 491.664
3.000 -2680.478  -3368.599 -521.920 -~1074.097
3.600 -8128.047 | 66.577
B oo o e | :
1 000 . -29806.648 ~15.669
000 -1721.566  1962.883  -693,706 - 761,125
3.000 -1721.566  ~3201.816 -693.706  -1319.993
3.600 . -24665,848 | -15.669
2,000 ; -23797.797 ~370.315
.000 -1746.092  2228.335 ~3844.243  6746.339
3.000 -~1746.092 -3009.940 ~3201.643 -3822.489
3.600 ~19942.197 -370.315
| 3 .000 -20136.066 -30.993
B .000  -4982,934  7448.958 ~495.770 541,246
3.000 -4340.334 -6535,944 ~495:770  -946.064
3.600 - - -16280.467 ~30.993
4 .000 ' - -18345.574 . -376.662
.000 -1568.852 2040.081 ~3845.032  6803.260
3.000 -1568.852 -2666.475 -3188.662 -3747.280
3.600 ~15040.774 ~376.662
5 . .000 . -14605.379 ~30.068
,000  <4875.055  7372.575 -424.806 465,201
3.000 -4218.685  -6268.036 ~424.806  -809.217
3.600 ~11300.578 ~30.068
S e e e o o e e e e e e o 2 e o 2 o o e
1 .000 - . -605.324 27.680
L300 - 2404.717  -783.463 . 31.057 ~18,348
1.485 -.012 640.838 31.057 18.442
2.750 -2568.783  -984.444 31.057 57.742
3,050 . - ~605.324 27.680
2 .000 : -1302.548 132.329
.300 2523.911  -1411.253 -587.024 428,713
1.958 -.009 680.742 -90.515  -132.882
2.260  -460.138 611.210 . .002  -146.559
2,750  -1206.214 202.926  146.771  -110.598
3.050 - ~1135.073 132,329



B e B

ELT LOAD
ID COMB
3
2.
‘3,
4
5
.
2
3
3
3
4
4
4
5
1
2.
4,
4.

b

. P

b B DO

.649

.000
. 300
.030
.407
. 649
. 949

.000

1-2

SHEAR

‘4150
- 419

2261

~-315
-935

3922
725

4155

-574,

-2465

2535

-576.

-313¢9

13
.988

.806

.359
1444

.856
606

. 386

.576
.013
719
.856

.234

.013
.589.
.198

.989
.019
.856

PLANE . AXTAL

MOMENT

~3646.678
1951696

-583.
-1246.

-1323.334
636,730

-1496.

252

107

938
. 306.
172
438

697
-604.
~13.

1-3 PLANE

FORCR . - SHEAR

546

017

153
925

002

145.

.633

308
171,

366

.565

153

.911
.911
L2111

.710
.672

.003

.931

. 280
.954

001

.475

.442
.530
.003
.150

. 430
.912
. 001
3.212

672
.672
672

2264,
321,

440,
.892

-146

~155.
-121,

2267,
320,

115,
T 6.
-110.

513

344,
-108.
-115,

-41.

508,
-302.
-331,
665

. 238

. 336.
- -110.
~i11,

-27.

77,
. -8,
50,

MOMENT

722
517

728

823
2817

132,

567
087

416
565
345

269
343
685

783
665
443
853

938
229
071

160
363
831
456

211

281

403

AXIAL

n

11.
132,

70.

70

61.

61.

194,
936

-296.
2325,
218,
| 194.

211.

211.
190,

190

207.

207.

46.

- 46,

TORQ

.696

696

352
420

.420
470

470

415

415

668

668
joz

.302
924

924

764

764

352

&

&



ELT LOAD

" ID COMB-

B B L) bR

W BB

A R
oI

DIST
- BNDI

.000

.300
.469
;132
.461
L7161

.000

SH

C1-2
EAR

206

.014

228
178

940
795

.014

444

265

.012
.051
.207

. 807
166
.012
6865

PLANE

MOMENT

1179,
2218.
111
-4595,

-2585.

1491.

:1758,
-630.

1567.

2169.

=175,

4509,

AXIAL

-506.

338

936

467

397
-1679.

~1546.

FORCE

765
507,
-297.
237.

090

906
~-442,

1-3 PLANE

SHEAR

289
991
002
852

400

002

145
582.

.3086
.561

=522,
-346

.868

169

637

.811

.002

.471

.358

.002

W DD =

[T N

w bo

[KESE N

1700

.000
.300
.700
000

000
.300
.4590
272
. 700
. 000

.000
L300
. 700
.000

.000

3436.
966.

1014,

_725.
-1102.

3347.
1231.

.084
.008
L7186

.225
.006

375

090
490

024

111
176

851
051

H
jury
w
L
[=)]

-668.

-24.
-392.
~-869.

3546.
1736.

T -614.
-31.
-329.

-720.

-3553,
1941,

-~1519
08%
597

-888.

ka7

.616

.152
.166

.707
L7079
L1707

.128
.881

.001

.6186
.998

~-132.
-132,

.598

567

-414.
~172.

.792

158
i58

493
816

.001

90.

.567

.043

-136.
~-136.
413

01t

695
695

MOMENT

327.
~142,
-390,
-232.

30.
~347,
~-304.

340,

345.
~71.
-400,
-245.

62.
-351.
~-306.

340.

216.
-160.

416.
.475
.439
26,

222.
-105.

717
815
720
779

129
251

886

926
301
645
212

.532
.303
166

682
497

088

710

774
295

AXIAL

34,

34.

148

148.

35

35

147

147,

31

1

TORQ

. 123

.123
. 683

.683
137

137
.628

.628

912

912
L9614

964
.399

.399
.891

891

.893

.893



ELT LOAD
ID COMB
11
1
3.
7.
L7,
2
3
4
5
12
1
2
)
.

PLANE
* MOMENT

AXIAL
FORCE  SHEAR

) A

~J D b

M e

.678
015
.422

.372
015
.728

.376
.013
. 424

-2035.013 :
' -1721.

~2053.

~5167. 446 -
3502.393 -
~4173.133

~2053,
~1945.

-4241,102
27717.924

-2511.768
~1945.

~-3122

-5434.378
2959.902
-1250.757

-1578.

-1721
~3714.994
2407.604

~2923

.835

153

~15.948
~-15,948
153 X

395
"T.772.238
) 512.100
647.782

395

.082

-84.172

--84.172

-84.172
582 - -

.933

~786.592
~-3.336

933
-83.,782

-83.782
-83.782

W e BN

e B [N

e abw b
P

2284.
010
.689

-2088

655,

.850
L0190
.400

561

048

-.009
-3093.

452

-3722.515

1342.531%
1823.447

-1429.885
1106,
-1013.656

1569.232
1812,
-3612.

L122

L3911

-9.751
-9.751
-9.751

.255

©164.917
164.917
164.917

.385

~460.604
~3.690
414.046

.391
558

169,701
169.701
169.701

076

) f15l948

663.857

"1-3 PLANE

‘MOMENT

52.
-4,
-57.

811.
-636.
382,

245,
-~94,
~335.

822.
649,
398 .

- 243,
-103,
-334.

24.
.. 3.267
-17,

-367.
-208.
333.

- 286.
-229.
187.

=378,
-252,
.628

342

151
546

892

893
615

517"

483
511
307

119
543
683

572
117
523

056
384

599
154
296

379
031
442

6502

566

AXIAL
- TORQ

21.

21.

83

83.
&8

88,

83,

83.
87.

87.
28.

28.

35,

35.
22.

- 22,
32.

32,

455

45%

. 934

934

.093

093

111

111
360

360
290

290

305

305
752

752
954

954




ELT . LOAD

ID COMB,

[ R & .

g an
.

oo

LIRSl

[$ 5 IS N ]
e e e 2 a0

1-2
SHEAR

1972.396
-.009
-1776.104

2114.828

~2735.628

1233.372
186.760
. -.006
-1387.428

-325,413
-2571.813

1051.6786
148.627
=. 005

~1194.722

PLANE AXTAL 1-3 PLANE
MOMENT  FORCE  SHEAR MOMENT
-385.225 |
-1262.592 -469.224 - 289.390
942,820 .866  -234.301
-845.470 424.169 193.649
~385.225
~667.050
-816.912 9.721 -28.690
1089.141 9.721 ~6.445
~1207.166 9,721 17.972
~667.050
3 164.799
2640.276 214.313  -475.423
~4200.819 214.313 553.279
~424.881
. -543.755
-569.828 -209.321 27.280
791.278 001 -173.340
823.219 37.354  -166.952
~939.561  314.839 280.521
-543.755 .
246.019 |
2805.254 217.486  -481.458
~4148.086 217,486 562,476
~356.297
C -477.719
~473.639 ~215.226 32.016
684.413 .001  ~175.632
708.014 35.425 _-170.006
~816.944 320,166 283.873
- -477.719 -

E-a-19

AXIAL

20

20,
-53,

-53.
-34.

-34.
-30.

-30

-28.

-28,
-24.

-24.

TORQ
132

132
583

583
956

956
684

. 684
616

616
253

253



STEC
SUPERESTRUCTURA TOMA CONGUILLO

CONTROL DATA

EXECUTIOK MODE - - - - - - ST
CODE TYPE ~ = = = = = = = = = = = = =
ELEMENT PRINT SUPPRESSION FLAG - - - -
NUMBER OF INTERACTION CURVES - - - - -
NUMBER OF POINTS PER CURVE - - e e -
CURVE PRINT sUPPREssiON FLAG - - - - -
TYPE OF UNITS = - — - = = = - - e -
COLUMN PRINT SUPPRESSION FLAG = - - - -

BEAM PRINT SUPPRESSION FLAG - - - - = -

INTERACTION CAPACITY RATIO CUTOFF -~ - - .

" SAP90_FILE:SC/SAPCON_FIL

—

SECTIORN PROPERTY DATA

COLUMN-TYPE SECTION PROPERTIES

PROP SECTION SECTION DIMENSION
ID TYPE SHAPE T3

. {m}

1 R RR-3-3 : L6000

BEAM-TYPE SECTION PROPERTIES

PROP SECTION DEPTH WIDTH

ID TYPRE T3 T2

{m} {m}
2 R .6000 .4000
3 R .6000 .4000

4 R L6000 . 4000

DIMENSION
T2

{m}

.6000

SLAB
THICK
{m}

.00000
.00000
.00000

b-q:30

(ACI 318-89)

CONCRETE -

 WEB
WIDTH
{m}

.00000
.00000
.00000

COVER

{m} -
.03000

TOP
COVER
{m}

.03000
.03009
. 03000

PAGE 1
E:SCCON. CON

BAR

AREA
. {m}
. 000000

BOTTOM
COVER
{m}
.03000
.03000
.03000



PAGE i

ASTEC ' '
PROGRAM SAPQO/FILE.SC F4F

SUPERESTRUCTURA TOMA CONGUILLO

‘ggs HELL

ELEMENT FPORCES

ELEMENT ID 1
LOAD COMEBO } e e e
"JOINT M11 M22 - Mi2 MMAX MMIN ANGLE
8 1.3378E+01 1.5310E+01 4.6358E-01 1.5415E+01  1.3272E+01 .77.18
10 -3.9108E+01 ~3.6373B+00 - 7.0877E+00 ~2.2735E+00 -4.0472R+01 79.11
7 6.9496E+00 1.2742E+01 -2.1200E-02 1.2742B+01 5.9495E+00 ~89.82
9 -2.4074E+00 1.7538E+01 3.5114E+00 1.8138E+01 -3.0075E+00 80.30
MIDPT . vi V2 . VMAX ANGLE
. -1.0651B+01 3.7239E+00 1.1283R401 160.73
LOAD COMBO 7S .
JOINT ’ Mil M22 _ _ M12 MMAX MMIN ANGLE
8 -2.1458E+01 ~9.2813E+01 -1,7046E+00 -2.14178+01 -9.2854E+01 -1.37
10 -3.4982F401 ~1.3067E+02 -9.3041E-01 -3.4973E+01 -1.3068E+02 ~.56
7 -1.7248E+01 1.0496E+02 4.2662E+00 1.0511E+02 ~1.7397B+01 88.00
9 5.4811E+01 1.4708B+02 7.2668E+00 1.4765E402 5.4242E+01 85.52
MIDPT ) vi . v2 ’ VMAX ANGLE
© 1.1046E401  4.7149E+01 4.8426E+01 76.82
LOAD COMBO  J S . o :
JOIRT M11 M22 M12 MMAX MMIN ANGLE
8 -1.2458E+02 -4.0618E+00 1.1686E+01 -2.9392E+00 -1.2571E+402 84.51
10 9.3916E+01 1.5458E+01 -4.4088E+00 9.4163E401 1.5211E+01 -3.21
7 -1.25328+02 ~1.8467E401 2.1861E+00 —1.8423E+01 -1.2536E+02 88.83
9 1.12558+02 3.0668E+01 4.3434E+00 1.1278E+402 3.0439E+01 3,03
MIDPT vi - ') i VMAX ANGLE
- 4.5882E+01 43;27333+oo- 7.5953B+01 -2.47
LOAD COMBO . B :
JOINT M11 M22 M1i2 MMAX MMIN ANGLEB
8 -2.25388+01 -9.6566E+01 -1.8967E+00 -2.2489E401 -9.6614E+01 ~1.47
10 -3.2157E+01 -1.3345E402 -1,7671E+00 ~3.2126E401 -1.3348E+02 ~1.00
7 -1.74158+01 1.0585E+02 4.3691E+00 1.0600E+02 -1.7569E+01 87.97
9 5.5197R+01 1.4822E+02 6.9956E+00 1.4874E+02 5.4674E+01 85,72
MIDPT Vi vz YMAX ANGLE
 1.1885E+01 4.7799E+01 4.9254E+01 76.04
LOAD COMBO § mmem e — e _
JOINT M11 M22 Mi2 MMAX MMIN ANGLE
8 -1.27878+02 -5.9129E+00 1.1781E+01 -4.7854E+00 ~1.2900E+02 84.53
10 9.9503E+01 1.5814E401 -5.3201E4+00 9.9840E401 1.5477E+01 ~3.62
7 -1.2780E+02 -2.0231E+01 2.2445E400 -2.0184E401 -1.2784B+02 88.81
9 1.14178402 2.9310E+01 4.0096E+00 1.1436E+02 2.9121E+01 2.70
HMIDPT vi V2 VMAX ' ANGLE
7.8111E401 -3.7101E+00 7.8199E+01 ~2.72
ELEMENT 1D 2 e
LOAD COHBO AT USRS
JOINT M11 M22 M12 MMAX MMIN ANGLE
10 6.2101E-01 4.3371E+00 2.80008+00 5.8394E+00 -8.8133E-01 61.78
12 4.7453E+01 4.9843E+01 -3.53268+400 5.2377E+01 4.4919E+0L ~54.34
9 2.8557B+401 2.4079E+01 4.9907E+00 3.1788E+01 2.0848E+01 32.92
11 -3.8381E+00 -9.4299E400 3.0254E+00 -2,5145E400 -1.0754E+01 23.63
£-43)

@

HEMBRANE FORCES ARE IN FORCE PER UNIT LENGTH
BENDING MOMENTS ARE IN MOMENTS_PER UNIT LENGTH



[ M ¥R

UPERESTRUCTURA TOMA CONGUILLO

HELL ELEMENT PORCES

LEMENT ID 2

IDPT
1.

vi
8639E+00

OAD COMBO 2

OINT
10 -3,
12 2.
9 6.
11 -1,
IDPT
-1,

Mil
5748E+01
45708101
6802E+01
3326E+01

.7190E+00

V2

i

46278401

OAD COMBO 3

OINT
10 -6.
12 1.

g -5,

11 1.
IDPT
© 3

.4881E+01

C Mii
0936E+01
0743E+402
3362E+01
1204E+02

V1

QAD COMBO 4

QINT
10 -3.
12 1.

9 6!’

11 -1,
[IDPT

-1.

M11.

7386E+01
9822E+01
3706E+01
2186E+01

vi
4878E+01

OAD COMBO 5

'OINT
10 -6,
12 1.
9 -5,

i1 1.

{IDPT

3.

Mi1l
3114E+01
0446E402
9034E+01
1586E+02

V1
5691E+01

M22
.2685E+02
.3387E+01
.5490E+02
.7459E4+02

v2 -
.2174E+01
. M22.
.4560E+00
L,1113E+01
L2412B401
.9325E+00
vz -
.5544E-01

- Ml2

L6961E+01
.6331E+01
.31478+01
L.2642E+401

+T143E+00
.2420E+01
.2991E+01
L4855E+01

M22

.3047E+02
.1036E+01
.5542E+02
. 7944E+02

V2

.4188E+01.

M12

.6304E+01
.8455E401
.2799E+01
.37T15E+01

M22

. 5163E+00
.67758+01
. 8748400
.9723E+00

'v2

.4118E-01

M12

L1719E+00
.3604E+01
.2640E+01
.5872E+01

W e

Lm0 G ke b e el

N

L= |t % L BV I

.~ PROGRAM:SAP90/FILE:sC.F4P

VMAX

i 0T38E+00

~MMAX

.2692E401
.8045E+01

.5682E+02
.8381E+02

VMAX

.3871E+01 .

~1.
L,0686E+02
.4882E+01

-2.2550E+01

MMAX .

.4011E+00
.2027E+02
.4885E+01
.33478+02
VMAX
.48818+01

MMAX

;44128401
,44188+01
.H71L7E+02
.8894E+02

" VMAX

. 58908401

MMAX

.4301E+400
.1798E+02
.2120E+01
.3760E+02

VMAX

.5701E+01

y\(‘\)l

-1

-2

- MMIN
2991E+02

- MMIN-
L0991E+01
.82758+01
.5835E+01
.83658401

COMMIN -
. 3344E402 .
-1.
.1953E401
. 1688E+01

1563E402

MMIN
.3200E+01
.3254E401
.1279E+01
.7714E+02

ANGLE
-68.45

© ANGLE
. 10.21

26.78
81,69

-77.79
. ANGLE
103.24

' ANGLE

.-88.17

29.80

.79.22
‘21.34
ANGLE .~

ANGLE
103.05

- ANGLE
-87.73
29.81
79.93
21.26

ANGLE

1.35

&




SUPERESTRUCTURA TOMA CONGUILLO _
'FLEXURAL AND SHEAR DESIGN OF BEAM-TYPE ELEMENTS {ACT 318-89)

ELEM SECTION SIZE STATN <---~--REQUIRED REINFORCING--—-~~ ><-DESIGN - FORCES->
ID WIDTK -X DEPTH - LOC TOP <LC> - BOT <LC»> SHR <LC>» -M33 +M33 V22
{m} {m}  {m} {sqem} {sqem)  {sgcom/m)} {T-m} {T-m} {T}
& 7 .40 X .60 | ,
. g .30 7.63 ¢ 3> 7.63 < 0 14.84 < 1> 4 2 20
91 7.63 < 5> 7.63 ¢ 0> 13.93 < 1> -1 1 19
1.52 7.63 < 0> 7.63 < 1>» 13.13 < 1> 1 1 18
2.14 7.63 < 0> 7.63 < 3> 14.05 ¢ 1> 1 i 1%
.75 7.63 ¢ 1> 7.83 < 5> 14.96 < 1> 1 2 20
8 40 X 60 :
.30 7.63 ¢ 3» 7.63 < 0> 10.50 < 1> 4 2 14
1.3¢9 7.63 < 0> 7.63 ¢ 2> 8.87 ¢ I» 1 1 12
2.417 7.63 < 0> TF.63 < 1> 7.48 < 1> 1 2 10
3.56 7.63 ¢ 0> 7.63 < 3> 9.11 ¢ 1> i 2 12
4.65 7:63 ¢ 1> 7.63 < 0> 10.73 < 1» 3 2 15
G 40 X 60 )
.30 7.63 < 1> 7.63 ¢ 4» 11.06 < 1> 3 2 15
1.34 7.63 < 0> 7.63 < 2> 9.50 < 1> 1 2 i3
2.38 7.63 < 0> 7.63 < 1> 7.95 < 1> 1 2 11
3.42 7.63 < 0> 7.63 < 1> 9.00 < 1> i 1 12
4.46 7.63 ¢ 2> 7.63 < 0> 10.56 < 1> 5 2 i4
10 .40 X .60 - | '
.30 7.63 ¢ 5> 7.63 < 0> 14.18.¢ 1> 4 2 19
.90 7.63 < 5> 7.63 < 0> 13.57 ¢ 1> 2 0 18
1.50 7.63 < 0> 7.63 ¢ 0> 13.72 < 1> i 1] 19
2.10 P.63 < 0> 7.63 < 5>:14.33 < 1> i 1 19
2.70 7.63 < 1> 7.83 < 5> 14.93 < 1> 2 Y 20
il .40 X .60
: - 1) 7.63 < 3> 7.63 < 0> 8.24 < 1> 5 3 11
_ " 2.03 7.63 < Q0> 7.63 < 1> 6.49 < 1> i 1 9
p 3.75 7.63 < 0> 7.63 < 1> 4.75 < 1> 1 3 6
i%% "5.47 7.63 < 0> 7.63 < 3> 6.28 ¢ 1> 1 2 9
7.20 7.63 < 1> 7.63-< 0> 8,02 < 1> 4 2 11
12 .40 % .60 :
) .30 7.63 <-1>° 7,63 < 4> 9,69 ¢ 1> 2 2 13
1,3% 763 < Q> 7.63 < 2> 8.62 ¢ 1> 1 2 12
2.42 7.63 ¢ 0> 7.63 < 1> 7.54 < 1> i 2 10
3.49 7.63 < 0> 7.63 < 1> 8.60 < 1> 1 i 12
4.55 7.63 < 2> 7.863 < 0> 9,68 < 1> 4 2 i3
13 .40 X .60 _
- .30 7.63 < 0> 7.63 ¢ 4> 7.90 < 1> 1 3 11
1.50 7.63 ¢ 0> 7.63 < 2> 7.25 < 1> i 2 10
2.70 7.63 < 0> 7.63 < 1> 6,73 < 1> 1 1 9
3.90 7.63 < 4> 7.63 < 0> 7.37 < 1> 1 1 10
5.10 7.63 ¢ 2> 7.63 < 0> 8.02 < 1> 4 2 i1

& by



!PERESTRUCTURA.TOMA CONGUILLO

M DESIGN OF COLUMN-TYPE ELEMENTS . -~ {ACI 318-89)

JLEM STATN REBAR <LC> <---DESIGN POINT~--><DE

ID

1

HEAR

BELEM
ID

Loc | P M33 . M22 DB33  DB22 PC  MC33.. MC22
{m}{sqcm} - {7} {T-m} {T-m} {T} {T-m} {T-m)
.00 36.0 < 5> 11 ) | 1.00 1.00 11 6 1
3.00 35.0 < 5> 11 -3 1 - 1,00 ~1.00 11 3 1
L00 36.0 < 5> 13 - & 1 1.00 1.00 13 6 1
3.00 36.0 < 5> 13 5 1 1.00  1.00 13 5 1
.00 36.0 < b» i1 5 1 1.00 1.00 11. 5 1
3.00 36.0 < 5 11 1 .2 1.00 1.00 11 1 2
00 36.0 < 5> 11 3 2 1.00 1.00 11 3 -2
3.00 36.0 ¢ 11 2 0 1.00 1.00 11 2 0
00 36.0 ¢ 5> 10 6 ¢ 1.00 1.00 10 6 4]
3.00 36.0 < 5> 10 3 1 1,00 1.00 10 3 1
.00 36.0 ¢ 5> 13 7 0 -1.00 1.00 i3 7 0
3.00 36.0 < 5 13 6 1 1.60 1.00 13 6 1
DESIGN OF COLUMN-TYPE ELEMENTS (ACI :318-89)
SECTION SIZE SECTIONR STATN <SHEAR ALONG 2-2 AXIS><SHEAR ALONG 3-3 AXIS>»
T3 X T2 SHAPE - LOC CAV <LC> Vi2 PU AV <LC»> V33 PU
{m) {m} - {m} {sgem/m} (T} (T} {sqecm/m} (T} {T}
.60 X .60 RR-3-3 .
OO0 26,36 < 0> 36 14 26.36 < 0> 36 14
3,60 26.36 < 0> 36 14 26.36 < 0> 36 14
.60 X .60 RR-3-3 : T :
.00 .27.75 < 0> 38 26 27.75 < O» 38 26
. 3.00 27.75 < 0> 38 26 27.75 < 0> 38 26
.60 X . .60 RR-3-3 o
: .00 27.10 < 0> 37 20 27,10 < 0> 37 20
3.00 27.10 < 0> 37 20 27.10 < 0> 37 20
.60 X .60 RR-3-3 . T
OO0 27017 <02 37 21 27.17 < &> 37 21
3.00 27.17 < 0> 37 21 27.17 < O»> 37 21
.60 X .60 RR-3-3 ' : .
.00 26.19 < 0> 36 12 26.19 ¢ 0> 36 12
3.00 26,19 < 0> 36 12 26.19 < 0> 36 12
.60 X .60 RR-3-3 . ' o .
.00 27.93 < 0> 38 21 27.93 < 0> as 27
3.00 27.93 < 0> 3s 27 27.93 < K} 27

C-a-3Y

SIGN FACTORS><--FAILURE POINT-->

&
h -~



5.4.2 Poza Honda Inlet

(1) Structural System

‘The structure is a tridimensions frame conformed by beams and columns. The roof is a
reinforced concrete sfab supported on beams. '

Framing plan is shiown in

(2) Design Conditions

| (A) Loads

(1) Unit weight of materials

Materials Unit Weight
Concrete, plain 2.30 tf/m3
- Concrete, reinforced : 2.40 tf/m3
Mortar L 2.00 tf/m?
Steet - 180 tm3

(b). | Deéd Load
Dead load is the structure self weight.
(c)  Seismic Fﬁrcé_
Seismic force acting on the structure is computed by the following formulae:

F=2Wskh

- where: ;
F = seismicload
_IW = total dead load |
kh = coefficient of horizontal earthquake = 0.15

.
-f,‘(f-:»g



(B) Faclored Loads

The structure and its members were analyzed according to the following factored loads: {g
dead load D and live load L for ultimate strength design.

U=14D+L7L

For seismic analysis; including the seismic force E, the following foad' combinations were
used: SRR :

1.05D+1275L+187E
09D+143E

U
u

(3) Structural Analysis and Design
The structural analysis was made with the computer program SAPS0.
{A) Load Assumption

(a) Roof dead load

- . Concrete 10 cm thick 1230 kgf;mg @s
;;mi,,;;m z,—:,- -3 ply built-up roofing 20 7
i a/‘. A n
;/* % n,s/ - Base mortar 3 em 60

Concrete slab 15 cm 160 "
' 670 kgffm?

(b)  Dead load of beams

= 2.4 (b +0.05) (D-12) = t/m
2.4 (0.45) 0.48
b = 0521m

o
!
l'l',_____.' e —_""l
1
A~
4
N
<
=
jat
i)
=
Hi 1

(¢) Deadload ofcolumh

N Weight = 2.4 (b +0.05) (D + 0.05) = t/m
| : bxd 60x60

b ! | o P = 24(06+005)(06+005)
LEREE S P = 1.02 tffm
T _
RN

Coe2.
l;;-‘(q-?'{?



- {d) Parapets dead weight

220

o . Concrele 24x0.15(0.57+0.2)= 023 (Im
s

i b - Brick 2.0x0.10x0.42 = 009
) Ak :

! /% L e . Finish  20x003x149 = 009 "
! %i: i ' o 0.46 tfm
N 7/ l i : S

[ M i - Roofslkb ~ 0.67x0.7 = 047

150 100 = - Rooflive load = 180 kgf/m?
T 00

(B) Structural Analysis

The structural model for the analysis has 12 joints, 13 frame type elements and 2 shell
bending type elements. For simplifying the analysis the curved beamis were considered
straight. In the structural design the resultant torsion was included.

Because of fack of symmetry the structure was studied for the following load combinations:

1 14D+ 1L7L

2, 105D +1275L+ 1.4 Ex
3. 105D+ 1.275L+ 1.4 Ey
4 0.9 D + 1.43 Ex

5 0.9D + 1.43 By

Enclosed are the computer output for the structural analysis and figures SPH1, SPHZ,
SPH3 and SPH4 where are shown the structural model and joint displacement, bending
moments and shear forces for load combination No. 1.

The struclural design was made by the computer program SAPCON, a post processor
program for the structura analysis program SAP90, for reinforced concrele design,

The concrete design was made in accordance to the ACI 318-89.
_ Enclosed are the design computer outpuis.
* (a) -Check the assumed slab depth

" Thie minimum deptti of slab shall be:

L.(: ')



_ In@00+fy/1S)
T 36,0004-5,0008 (1 + £5)

h

where:
_Int larger clear span
fy @ yield strength of reinforcement
B+ ratio of long to short spans
ps @ ratio of continuous edges to panel perimeter

[n ! 62m average :
lc : 4.2m average

6.20 -
= S = 1476
: azo Y

T ps = 10

6,200 (800+420/1.5)
' 36,000+5,000x1.476(1+1)

_ h =
= 131.9 mm

But no need to be larger than:

1n(800+{y /1.5)

36,000
_6,200(8004420/15)
T
the assumed depth is 150 mm
1319 < 150 < 186  OK
{b) Compute the torsion effect
I | Self weight
0 o
‘; I /i (1) Parapet
) |
P (2} Slab -
N I _ | | .
N ! | (3) Beam - .
! _
‘ ® i (4) Liveload
900 ,J.i‘."f' o,

| 0.46 tffm

0.47 tffm?

- 0.52 tffm '.

0.18 tf/m?



o = 15° = 02618 rad

@ ? | p = 15°

! T2
I -r\"%f"a
Ty & A = L0
i ¥—j "‘—‘\ko
} ? =
&
Horizontally curved beam both ends fixed
¢
- g
A
| ' i
| | ¥
| : 4
1 ; ! ——l;E— =1
! Py : GI‘ ’
I v ¥
# ’ | [ ]
D P/rovf : 9-\@ M = Xcos¢-q (l-cos@)
/T
,f& ?'*'j - ‘Mt = Xsen @ - qr’ (¢- seng),
. X = ¢ (Zsena—a cosa —I)
o
g = 046+047x09+052+0.18x13
= 1.64 tfm
2sen15°-0.2618¢0s15°
= - 1
X 1.64 ( YT 1) 7
= 0934
Mi = 0,934 sen 15°- 1.64 x 7.1 (0.2618 ~'sen 159)
( _ _
@ = 0.0047 tf-m

NP



Compute the torsion motient by a different methed

Chal & Factors fou Sncerase in

0 005g—— ="

3‘.\}':
e R ey

suppoil mament 3ad for fossional moments fus single span 1aded unitormly

AP R

2 i t 3 Q!um_'.%uung\

8 et

W

0.0057 t-m

Torsional moment is too small so it is neglected.

{c) Slab design

Iirom the compuler oulpul {

combination No. 4 is 160,49 kg-m).

Mu

Kn

As

Mu

16,049 kegf-cm

16,049 |

§ Jicbd®  0.9x210x100x12’

pmin = 0.0033.

0.0033 x 100 x 12 = 4.0cm’

= 0.0059

L%
LF)
£
P o
5 0004 — — - v 0-04 § -
s x /' . &
b 1 /7 0 M,
X 7 g
¥ 8 ] { S 2k 2
£ £0-003)—-r-——g s T B e — 0-03 E*’;rﬁ’;-ﬁ’-l »Ky.ptro
YU ) / K // G
a. — R B : n 8
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K, = 0.00025
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he maximum slab bending moment for joint 11 for load
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For negative reinforcement 012 @20 top

fﬁi: For positive reinforcement . 010 @20  bottom

Check at cantiliver See figure in page 4.

015 090
Mp = 046(090-—~ ) +0.47x = == 057 thm
: 075
My = 018x—— =05 (fm
My = 1.4x0.57+1.7%0051
= 0885 tfm
kn = 00325 p < pmin = 0.0033

So reinforcement is as for the slab.
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STRUCTURA TOMA POZA HORDA

L
fo]8
(=l
<

[#3)
(=
o
<

L
[
<
<

o W
o
=
[ ]

MENT FORCES
1-2 PLANE AXIAL - 1-3
SHEAR MOMENT  FORCE  SHEAR
-147406.720 -
-628.376 691.993 431.529
-628.376  -1193.135 431.329
-9599.920
_ ~10240.653
~996.843 1313.638 -2079.785
-996.643 -1676.892 ~1437.185
~$385.053
~13474.587
-3152.879 5227.288 09.476
-2510.279  -3267.447 99.476
-9419.387
_8013.686
-332.598 1253.836 -2175.088
-932.598 -1543.956 -1518.718
-4708.885
-11317.326
~3134.834 5251.351 50.872
_2478.464 -3168.595 50.872
-8012.527
-26973.080
~768.996 856.876 927.018
~7658.996 -1450.111 $27.018
~21832.279
~17609.715
~-766.583 823.318 -2545.933
-766.583 -1476.430 ~1903.333
-13754.114
~19141.012 o
~4045.436 6227.899 640.137
~3402.836  -4944.511 640.137
-15285.411 -
. ~-12799,482
-688.073 740.721 -2713.543
_688.073  -1323.497 -2057.173
-9494.682
-14363.592
-4037.188 6261.114 540,800
~3380.818 -4865.894 540,800
-11058.792

g-0- 3%

|
-
]
[1=%
w
(1Y
t—l

-21.

.012

.605

-21.248

-28.8389

.520
.£35

-28.889

-247.921

.530
.376

813
.399

-247.921
-127.632

-127.632

~249

262

813
~249.860

.850

-126.992
160
240

~126.992




24,7  LOAD  DIST

ID COMB ENDI

W W
o
Lo
o)

w
L]
o
<o

.BO0

3 L0040

Gy Cad
(=21
]
(o

W
o
[

o

[F8]
) LS -
[ [=]
o (=]
[ (=]

113
=]
o
o

[y
[een ]
o
o

2641,
.957

2641

-230.
.002
411,

2351.
.74¢

2351

.546
.5456

420
.820

. 547
.347

957

261
639

749

PLANE

AXIAL 1-3 PLANE AXIAL
MOMENT  TFORCE  SHEAR MOMENT TORQD
-22285.781 ~47.248
-638.530 782.539 -486.347
1474.995 782.339 1861.270
' -17144,980 -42.248
~15009.344 -104.213
-1318.215 -2609.803 6060 .686
'3000.423 -1967.203 -804.824
~11153.74¢ . -104.2153
-15922.170 -208.596
'4313.522 640,486 249,647
-906.339 640.486 2171.10¢
©-12066.570 -208.59%
~11466.913 . -101.244
-1252.107 -2760.393 6247.583
2868.534 -2104.023  -1049.040C
T -8162.113 ~-101.244
~12399.300 -207.864
4500.310 559,545 312.921
-1122.455 559.545 1990.658
-9094,500 -207.864
-22847.865 ~12.877
-2827.215 -1005.956 1457.018
5376.321 . .1005.986  -1560.87%
-17767.064 -12.371
-18821.063 358.820
~2495.367 -3952.229 7589.708
5430.503 -3309.629 -3303.079 _
~14965.462 353.820
© . ~16345.165 142.613
2244.121 -797.066 1745.828
2119.504 -797.066 886.387
2515.138 -797.06% 645,369
-12489.564 T 142.613
: ~-15088.748 367.587
-2182.074 -3913,887 7574.840
4873.174 ~-3257.517 -3182.265
T -11783.947 367.587
-12559.796 146.747
2658.975 ~691.113 1605.734
1882.945 -691.113 ~234.997
1895.338 -691.113 -£67.604
-9254.996 146.747
-13081.813 _ -8.749
417.976 -583.862 634.587
-562.822 -583.862 -1116.999
~7941.014 _ ~8.749



L.OAD
COoM3

L L}

[FL IS

w W

LD W

[P

L DY D B

600

.000
.000
.000
. 600

~374.

~574.4

-3153.
-2510.

-537.
-337.

.636
.636

174
574

172
.172

.561
.010
.467
. 507

PLANE
MOMENT

930,
-792.

- 3296.

-3199.

897
-714.

2222.
-3008.

7125.

-6290. ¢ :
. - ~-15098.

2034.
-2666.

-1514.
697.
614.
138.

-11703.

580
743

.7847.

145
724 -

. -3395.

~973i1.
.485

878

-6406.°

~10270.
23917

-17650.

838
678

-14345.

~122590.

ANIAL
FORCE  §

443
~2708.
2065,

849
973

-299.(
-29¢9.

HEA

.187
. 712
.002
.988

AXTAL

PLANE
MOMENT TORQ
~-138 247
4373.809
-2787.654 _
=138, 447
- 38,9381
245.18% '
-5651,982
35,981
~-140.881
4360171
=2710.729
=140.8061
: £0.369
173.087
-529.293
40.369
-13.418
611.194
~1042.583
~13,418
' -372.83%6
6114.304
-3544.559
-372.8386
-11,120
238.495
~-613.428 : :
-11.140
-379.585
6175.924
-3497.671
-379.585
-10.138
- 174.205
-503.730
L ~10.138
54.955
-25.389
13.466
54.846
' : 54,955
‘ 161.547
454,199
-128.760
-144.616
~104.633
' e 161.547




ZLT LOAD
1D COMB

% .

w

O A ]

T

.h.iaww

[FVI S0 N

NN N N )

EERNEN

ol I
LR

DIST

ENDI

.000

.952

. 000

. 300
.085
.602
.652

.952
. 000

3$59.
38,

2322.
-353.
~1020.

841
174

169
015
.512

.781

L9417
.015
804
.003

.683

703

1~3 PLANE

PLANE AXIAL
'MOMENT . FORCE  SHEAR
| . -1474.548
-3477.558 304,530
1670.846 57.854
-361.148
L -1464.569
~1421,572 ~505.225
645.849 ~80.004
§97.874 .002
246.564 - 150.8%1
~1153.544¢
~1419.861
~3426.594 306.572
1812.115 54.660
2486.786
| ~1406.863
-2494.941 ~46.184
2108.352 ~46.184
~2904.813 ~46.184
~1406.863
~2113.717 .
~1406.621 ~700.792
1794.672 ~89.220
1726.531 .003
~2237.014 597,097
~2418.217
~2255.082
~3890.122 ~203.058
2013.705 -31.816
1809.884 .001
144.079 64.548
-778.257
'~1976.893 .
-1151.428 ~709.391
1571.125 ~87.156
1517.703 .003
-1908.724 616.310
-2287.918
. -2121.288
-3688.147 ~200.991
1866.028 ~17.746
1813.934 .001
523.392 72.349
-612.817
~1228,304
~2625.577 24.291
2115.285 24,291
~1439.995 24,291
17 .1228.304

- MOMENT

-2
2 L

Al

|
oo e O
o L) B =3

|
b e

4£99.
-310.
-324.
- 273,

269

495,
-318.
-330.

292.

260,
~-58.
.043

-61

-19,

-50,
=1.
37.

(=
1 On
g WO

e I o

WD

~3 Cu B
o IR WES

OO

.526
.33%
.182
642z

R |
(el

o

265
772
118

623

.392
-57.86
-85,
-32.

655
886
807

353
192
660
807

554
536

373

105
606
856

fea
(3N

[PEY
(%) ]
[

196.
182.

182,
191.

48.

[s 3]
v
I

o
w1
-]

[=13
—d
-~J

342
673

673
391

L3911

.453

453



LOAD

COMB

W=

(1]

'DIST

g o L

e ofm NS DN

1

e (a2

ZNDI

.000
.300
.355
.344
.333
.633

000
.300
.069
.619
.333

.633

L0040

1-2

SHEAR

.88¢
014
.024
. 994

.508
176
014
.375

.060
.012
.583
. 697

PLANE

1396,
2243.
-769.

~4507.

-2404.

1459,

1689.
-546.

1752.
2214,
-1008.
-4427.

AX

-546.

804 -

726

405

374
~1703.

[ZE0 S

w b

) DA =

[ %5 B M

[FUR S I

.0go

.000
. 300

.700

.000

.000
.300
439
.299
.700
.000

.000
. 300
.700

.000

1138.

-905.
-1330.

3302,
833.

1004,

-758.
-1112.

3214,
1097.

978

.006

249
522

935
335

408

. 005

3060
392

AL =]
G L

-6535.

-25.
-423.
-885.

~3377,
1586.

-603.
-32.
-358.
~733.

-3384.
1791,

-1587,
027
178

- -956.

gm

192

IAL

172

-530.
-346.

. .002
172.

272

.554
.192

-408

.438

~-49

-49.
.038

L0221
~420.
~180.

' L001
84.
.021

272

-53,
-53.

642

4-42

85.

. 1-3 PLANE
MOMENT FORCE - SHEAR

244
525

174

.902
.002
L2717
L340

.268
.432
.002
.202

.033
.002
.136
L7892

911
.911
911

.844
~181.

047
076

613

613

111
726

393

182

182

MOMENT

403.474
~58.926

~-318.532

54.910
~3356.012
-298.286

303.809

421 .065

-414.518

-331.180

653.033
-340.771
-300.054

304.497

-18.656
-4.,041
24.331

422,384
95.913
16,277
33.862

89.998

AXIAL

- TORQ

40.999

-£03.629 -

>
. w
o
o
o

25,887

O

.825

6.825

131.574

133.574

4.261

~29.073

434.024
'91.911
14.222
31.163

94.516

4,261

133.610

133.610
3.569

3.569

h



ILT LOAD . DIST S 1-2 PLARNS AXIAL 1-3 PLANE AXIAL

ID cOM3  ENDI ~  SHEAR MOMENT TFORCE  SHEAR MOMZNT  TORQ
1] mmmmem e e T T T
@ 1 .000 7 - -2051.998 17.525
: -300 4£875.233 ~5163.865 -15.439 53,142
3.8533 -.021 - 3487.903 -15.439 -1.720
7.200  -4591.567 -4185.220 : ~15.439 -53,389
7.500C _ -2051.998 17.323
2 .000 ' ~1851.748 o 81 .887
.300 3794.773 -4228.559 -768.112 813.931
3.988 -.013 2768.673 -9.154 -519.285
7.200 -3305.327 ~-2539.969 . 651.908 4132.929
7.500 -1851.748 91,867
3 L0600 : -3193.289 73.345
. 300 4128.396  -5331.372 -81.865 247.3%1
4,312 - -.015 2930.289 -81.8653 -81.0%7
7.200 -2971.704 -1360.781 ~81.865 ~317.478
7.5060 -1649.78% 78.%45
4 .000 | ~1627.424 91 .730
. 300 3280.102 -3700.709 ~782.448 824.085
4.019 -.013 2398.535 _ -.688 -532.137
7.200 -2805.698 -2064.017 : 568,001 429.24%
7.500 - -1627.424 g9i.730
5 000 : -2997.712 : 78.531
.300 3620.874 ~4847.581 ~81.496 245.405
_ . 4.405 -.013 2584.804 . -81.49% -89.163
€§9 7,260 ~-2464.926 -859%,561 -81.496 -316.919
7.500 - -1421.137 ' 18.531%
19 mmm e e e T T
i .000. -601.773 _ 37.627
300 2221.260 ~-855.147 -18.621 32.396
1.919 ~.010 942.957 -18.621% 2.248
3.500 -2169.140 -771.754 g -18.621 -27.192
31.800 : ~601.773 _ 37.827
2 .000 ' -248.214 52.919
.300 178.202 1711.442 230.248 -3990.019
.473 ~-.008 1726.873 230.248 -350.143
3.500 -3114.598 -2986.793 230.248 346.774
3.800 ' -1030.255 52.919%
3 .000 249,446 - 14,424
L300 1857.541 -1034.374 -379.097 210.179
2.105 -.008 642.234 -7.588 -138.842
3.500 -1435.259 -358.722 279.4863 50.764
3.800 : -249.4456 14.424
4 . 000 ' _ -179.687 £9.924
.300 ~92.748 1855.907 237.433 -402.361
3.500 -2915.148 -2956.721 237.433 357.425
3

.800 -978.4385 49,924

Lo (12



LOAD
coMe

PLANE
MOMENT

AXIAL
FORCE

-180.945

. 748 =384,
L7145 . 1.74
: 702

..._.___..__._..._.__..—---....-.._.....--__._.._......‘....-.......___.....,_._._..._

[73

L sl

~.000

e e D =

oL e DD
P

.500
.800

.000
.300
.500
.800

.0090
, 300
.936
.408
.500

.800

-394

~-2687.

1141.
255,
-.005
-1151,

-582.
-2547.

986

221.
-.004
~978.

;166

366

966
549

234

315
915

.735

203

865

2670.
-3800.

-564.
569.
629.

-584.

2799.
-3774.

~505.
482.
534.
-488.

-251.722
297.151

053 239.

2238.241
-197.664

416 -182.

527
804 52

889 286.

-197.664

y-a-ud

1-3 PLANE

SHEAR MOMENT

970
745

451

722
017 .

~-450

210,
"141.
55

-23
-6

12

541,

-3
-147.
-135.

215.

-456.
550.

-148,

-136.

217.

699
803

2399

769

L1113

.214

3z0

112

018
056
446

AXIAL

TORQ .

10.603

.070

603
506

.538

.102

.102

.030

.030

&
o



PAGZ

ASTEC . _
PROGRAM:SAPS0/FILE:sph.F4

§§SUPERESTRUCTURA TOMA POZA HONDA

ELEMENT

rt Lea

SHELE FORCES
. MEMBRANE FORCES ARE IN FORCE PER UNIT LENGTH
' BENDING MOMENTS ARE IN MOMENTS PER UNIT LENGTH
! ELEMENT ID ] mmmm e
LOAD COMBO ] mmmmm e e
JOINT M1l M22 M2 MMAX MMIN ANGLE
, 8 1.3053E+01 1.2850E+01 ~1.4128E+00 1.4368E+01 1.15352+01 -42.95
) 10 -3.9077E+01 -5.9293E+00 $.4264E+00 -3,91035+00 -4,1036E+01 76.53
; 7 '5.66775+00 7.6937E+00 7.8160E-01 7.9602E+00 5.4012E+00 71.17
9 _3.5767E+00 1.6086E+01 4.9672E+00 1.72708+01 -4.7602E+00 76.60
MIDPT = V1 V2 & VMAX ANGLE
~ -1.0623E+01 4.5776E+0C 1.1568E+01 . 156.69
LOAD COMBO 2 e e
* JOINT . . Mii M22 M12 MMAX MMIN ANGLE
z 8 -2.1699E+01 -8.9733E+01 -8.1441E+00 ~2.0737E+01 -9.0695E+01 -6.73
. 10 -3.5871B401 -1.2397E+02 -8.7159E+00 -3.5017E+01 -1.24B2E+02 ~5.60
; 7 2 5851E+01 9.679tE+01 5.3572E+00 9.7031E+01 -2.3090E+01 . 87.44
: 9 5 0632E+01 1.3948E+02 8.0850E+00 1.4021E+02 4.9902E+01 84.84
MIDPT Vi vz VMAX ' ANGLE
© 1.3264B+01 5.3167E+01 5.47975+01 75.99
L,OAD COMBO 3 mmmmem S s
JOINT M1 M22 Mi2 MMAX MMIN ANGLE
§ -1.15498+02 ~4.0193E+00 1.8655E+01 -9.8020B-01 -1.1853E+02 80.75
§§§ 10 8.7078E+01 2.0361E+01 -9.5671E+00 8.8423E+01 1.9016E+01 -8.00
7 -1.1849E+02 -2.6115E+01 3.4214E+00 -2.5989E+01 -1.1862E+02 87.88
9 1.0170E+02 1.7334E+01 4.9841E+00 1.0199E+02 1.7040E+01 5.37
MIDPT Vi ' V2 _ VMAX ANGLE
© 77.0152E+01 -9.2030E+00 7.0753E+01 -7.47
LOAD COMBO = 4 —-=wrm-—-==- ettt :
JOINT M11 M22 o MI12 ~ MMAX MMIN ANGLE
8 -2.2822E+01 -9.3106E+01 ~8.3046E+00 -2.1854E+01 -9.4074E+01 ~6.65
10 —3.2982E+01 -1.2632E+02 -9.8388E+00 -3.1957E+01 ~1.2734E+02 ~5.95
7 -2.3141E+01 ©.8124E+01 5.3767E+00 9.8362E+01 -2.3379E+01 a7.47
9 5. 1133E+01 1.,4068E+02 7.6513E+00 1.4132E+02 5.0484E+01  85.13
MiDPT Vi V2 VMAX ANGLE
1.4194E+01 5.3882E+01 5.5720E+01 75.24
LOAD COMBO § ~—m e
JOINT M1l M22 M12 MMAX MMIN ANGLE
g -1.1863E402 ~5.5549E+00 1.9069E+01 -2.4256E+00 -1.2176E+02 80.68
10 9.2601E:0i 2.1106E+01 -1.0708E+01 9.4170E+0i 1.9537E+01 -8.34
7 _1.2083E+02 -2.7417E+01 3.3994E400 -2.7293E+01 -1.2096E+02 87.92
o 1.0329E+02 1.5908E+01 4.4839E+00 1.0352E+02 1.5679E+01 2.93
MIDPT Vi V2 VHMAX ANGLE
7.2302E+01 -9.8246E+00 7.2966E+01 -7.74
ELEMERT ID 2 =—m-=wso-moseosossmeooeos
LOAD COMBO = . 1 -mr——ssemm—m=moosooms e
. JOINT Mil M22 ML2 MMAX MMIN ANGLE
10 8,3668E-01 2.7274E+00 2.9345E+00 &£.8651E+00 -1.3010E+00 53.93
12 4.5348E+01 4.5914E+01 -2.2559E+00 4,8137E+01 4.3625E+01 -45.42
9 2.2908E+01 2.2287E+01 5.3579E+00 2.7964E+01 1.7231E+01 43.34
11 2. -3.02285+00 3.39238+00 4.3303E+00 -4.5878E+00 24.77

Ry

7653E+00

6 4¢-45



C = - | ~ PAGE 2
' , PROGRAM: SAP90/FILE:sph.F4F
'ERESTRUCTURA TOMA POZA HONDA

FORCES®S

lELL ELEMENT
IMENT ID D e e &
PT V1 V2 VMAX ANGLE
2.7423E400 -3.5166E+00 4.4595E+00 -52.05
\D COMBO 2 mmmm e m oo m ' : ,
[NT M11 M22 M12 MMAX MMIN .. ANGLE
10 -3.2897E401 -1.2254E+02 1.1725E401 -3.1389E+01 -1,2405E+02 7.33
12 2 9136E+01 -8.4271E+01 5.8702E+01 5.4049E+01 -1.0918E+02 23.00
g & 3951E+01 1.4284E+02 1.0462E+01 1.4405E+02 5.2736E+01 1 83.38
11 9.8698E+00 1.5675E+02 -3.6073E+01 1.6513E+02 1.4885E+00 ~76.92
YPT vi w2 o vHAX - ANGLE
~1.0027E+01 6.2303E+01 6.3105E+01 99.14
AD  COMBO 3 e B s ‘ ‘
INT M11 M22 Mi2 . MMAX . MMIN ANGLE
10 -5.6979E+01 -2.2334E+00 5.3261E-01 -2.2283E+00 -5.6985E+01 89.44
12 1.0493E+02 7.3990E+01 1.8487E+01 1.1357E402 © 6.5353E+01 25.04
9 -6.2959E+01 -3.0044E-01 1.1424E+01 1.7173E+00 -6.4977E+01 79.98
11 1.0534E+02 -2.4386E+00 4.6573E+01 1.2311E+02 -1.9715E+01 20.35.
DPT Vi v2 . VMAX - ANGLE
3.3064E+01 -2.2410E+00 . : 3.3140E+01 -3.88
AD COMBEO 4 ~mmemm o L . -
N Mil M22 M1 MMAX MMIN ANGLE
10 —3.4432E+01 ~-1.2585E+02 © 1.1560E+01 -3.2992E+01 -1.2729E+02 7.10
12 2.4650E+01 -5.1686E+01 6.0443E+01 5.03675+01 -1.1740E+02 23.05
9 5.1433E+01 1.43338+02 9.9970E+00 1.4440E+02 5.0358E+01 83.86
i1  1.05i5E+01 1.6049E+02 -3.7102E+01 1.6917E+02 1.8336E+00 -76.84
DPT vi V2 VMAX ANGLE
-1.0334E401 6.4175E+01 6.5001E+01 99.15 :
AD COMBO - . _ &
INT M11 ¥22 M12 MMAX ~ MMIN  ANGLE
10 -5.9030E+01 -2.2663E+00 1.2836E~01 -2.9660E+00 -5.9031E+01 89.87
12 1.0207E+02 6.9965E+01 1.9367E+01 1.1117B+02  6.0863E+01 25.17
9 -6.7982E+01 -2.8752E+00 1.0979E+01 ~1.0736E+00 -6.9783E+01 80.63
13 1.0854E+02 -2.1036E+00 4.73158+01 1,2601E+02 -1.9578E+01 20.27
DPT vi V2 : VMAX: S ANGLE
3.3680E+01 -1.7527E+00 3 -2.98

Y- (1; gt

.3726E+01




STEC ' : ' PAGE 1
: _ o . SAPY0_FILEZ:sph/SAPCON_FILE:sphcon.CON
{PERESTRUCTURA TOMA POZA HONDA

CONTROL DATA

EXECUTION MODE - = - = - = = = = = = - 0
CODE TYPE -~ - - - - B 1 (ACI 218-89)
ELEMENT PRINT SUPPRESSION FLAG - - - - 0
NUMBER OF INTERACTION CURVES - - - - - 5
NUMBER OF POINTS PER CURVE - - - - = - 11
CURVE PRINT SUPPRESSION FLAG =- - - - - 1
TYPE OF UNITS - = = = = - = = = = = = - M
COLUMN PRINT SUPPRESSION FLAG -~ - - - - i
RBEAM PRINT SUPPRESSION FLAG - - = - - - 0
INTERACTION CAPACITY RATIO CUTOFF - - - . 00065
S ECTION PROPERTY DATA
g%fLUHN—TYPE SECTION PROPERTIES
PROP SECTION SECTION DIMENSION DIMENSION CONCRETE BAR
ID TYPE SHAPE T3 T2 COVER _ AREA
, _ o {m} {m} {m} {m}
1 R RR-3-3 . 6000 6000 .03000 .00000
BEAM-TYPE SECTION PROFERTIES
PROP SECTION DEPTH WIDTH SLAB WEB TOP BOTTOM
iD TYPE T Y TEICK WIDTE COVER COVER
{m} {m} {m} {m} {m} - {m}
2 R L6000 - L4000 .00000 .00060 . 03000 03000
3 R 6000 L4000 © .00000 00000 .03000 L 03600
4 "R . 6000 , 4000 S00000 00000 . 03000 . 03000

g-(l-q'7



RESTRUCTURA TOMA POZA HONDA

DESIGN OF COLUMN-TYPE ELEMENTS (ACI 318-89)
M STATN REBAR <LC> <——-DESIGW POINL-u—><D?SIGN FAClORS><——FAILURE POINT-->
D LOC P M33 M22 DB33 DB22  BPC  MC33 . MC22
{m}{sqcm} {1} {T-m} ({(T-m} {1} AT-m} {T-m}
1 .
.00 36.0 < 5 10 5 0 1.00 1.00 10 5 0
3.00 36.0 < 5> 10 3 0 1.00 1.00 10 3 0
2 _ : _ _
.00 36.0 < 5 13 6 1 1.00 1.00 13 6 i
3.00 36.0 < 5> 13 5 1 1,00 1.00 13 5 1
3 ' T
.00 36.0 < 5> 11 5 0 1.60 1.00 11 5 0
3.00 36.0 < 5 il 1 2 1.00 1,00 11 1 2
4 .
.00 36.0 < 5 11 3 2 1.00 1.00 11 3 2
3.00 36.0 < 5> 11 2 0 1.00 1.00 11 2 0
5 . ‘ .
.00 36.0 < 5> 9 5 0 1.00 1.00 9 5 0 -
3.00 36.0 < 5 9 3 1 1.00 1.00 9 3 i
.00 . 36.0 < 5> 12 7 0 1.00  1.00 - 12 7 0
3.00 36.0 < 5 12 6 1 1.00 1,00 12 6 1

AR DESIGN OF COLUMN-TYPE ELEMENTS (ACI 318-8%)

EM SECTION SIZE SECTION STATN <SHEAR ALONG 2-2 AXIS><SHEAR ALONG 3-3 AXIS>

ID 73 X T2 SHAPE LOC AV <LC> V22 - PU CAV <LC> V33  PU
{m} {m} - {m} {sqem/m} {T} {T} {sqcn/m} {r}y {7}

1 .60 X .60 RR-3-3 g o

00 26.20 ¢ 0> 36 12 26.20 < 0> 36 12

300 26.20 < 0> 36 12 26.20 < 0> 36 12
2 .60 X .60 RR-3-3 -

FaN

.00 27.61 < 0> 37 24 27.61 < 0> 37 24
300 27.61 < 0> 37 24 27.61 < 0> 37 24

A

3 60 X .60 RR-3-3 -
.00 27.07 < 0> 37 - 20 27.07 < 0> 37 20
3.00 27.07 < 0> 37 20 27.07 < 0> 31 20
4 .60 X .60 RR-3-3 _ L o
.00 27,13 < 0> 37 20 27.13 < 0> 37 0 20

3.00 27.13 < 0> 37 20 27.13 < 0> 37 20
5 .60 X .60 RR-3-3 ' '
' .00 26.01 < 0> 35 11 26.01 < 0> 35 11
.00 26.01 < 0> 35 11 26.01 < O> 35 i1

[1%]

00 27.75 < 0> 38 26 27.75 < 0> 38 26
300 27.75 < 0> 38 26 27.75 < 0> 38 26

L- Q ~u§ |

Sami



SUPERESTRUCTURA TOMA POZA HONDA
FLEXURAL AND SHEAR DESIGN OF BEAM-TYPE ELEMENTS (ACI 318-89)

SECTION SIZE STATH {------ REQUIRED REINFGRCING------ >¢-DESIGN FORCES->
"WIDTH X DEPTH LOC - TOP <LC» BOT <LC> SHR <LC> -M33 +M33 V22
{m} ~  {m} {m} {sgcm} {sqcn}  {sqgem/m} {T-m} {T-m} {T
7 A0 X .60
.30 7.63 < 3> 7.63 < 0> 14.35 < 1> 3 2 i¢
.94 7.63 < 5» 7.63 < 0> 13.3% < 1> i 0 i8
1.58 7.63 < 0> 7.63 < 1> 12.56 < 1> 1 1 17
2.22 7.63 < 0> 7.63 < 3> 13,52 < 1> 1 i i8
2.86 7.63 < 1> 7.63 < 5> 14.47 < 1> 1 2 20
8 40 X 60 : _
.30 7.63 < 3> 7.63 < 0> 10.54 < 1> 4 2 14
H 1.39 7.63 < 0> 7.63 < 2> 8.92 < 1> i 1 12
! 2.48 7.63 < 0> 7.63 < 1> 7.43 < > 1 2 i0
3.56 7.63 ¢ 0> 7.63 < 3> 9.035 < i> i 2 12
4.65 7.63 ¢ 1> 7.63 < 0> 10.68 < 1> 3 i 14
g 40 X 60 '
; .30 7.63 < 1> 7.63 < 4> 11.17 < 1> 3 2 15
; 1.31 7.63 < 0> 7.63 < 2> 9.67 < 1> 1 2 13
; 2.32 7.63 < 0> 7.63 < 1> 8.16 < 1> 1 2 11
: 3.32 7.63 < 0> 7.63 < 1> 9.23 < 1> 1 1 i3
; 4.33 7.63 ¢ 2> T.63 < 0> 10.74 < 1> 5 2 15
v 10 .40 X .60
: .30 7.63 < 5> 7.63 < O» 14.17 < 1> 3 2 19
! .80 7.63 < 5» 7.63 < 0> 13.56 < 1> 2 0 i8
' 1.50 7.63 < 0> 7.63 < 0> 13.73 < 1> i 0 1¢
2.10 7.63 < 0> 7.63 < 5> 14.34 < 1> i 1 19
2.70 7.63 ¢ 1> 7.63 < 5> 14,94 < 15 2 2 20
% 11 .40 X .60
: .30 7.63 < 3> T7.63 < 0> 8§.23 < 1> 5 3 11
2.03 7.63 ¢ 0> 7.63 < 1> 6.49 ¢ 1> 1 i Q
3.75 7.63 < 0> 7.63 < 1> 4.75 < 1> i K} 6
5.47 7.63 < 0> 7.63 < 3> 6.28 < 1> i 2z 9
7.20 7.63 ¢ 1> 7.63 < 0> 8.03 < i> 4 2 11
12 40 X .60
.30 7.63 ¢ 3> 7.63 < 4> 11.64 < i> 1 2 ie
1.10 7.63 < 0> 7.63 < 2> 10.83 < L i 2 15
1.90 7.63 < 0> 7.63 < 1> 10.03 < 1> i 1 14
2.70 7.63 ¢ 4> 7.63 < 1» 10.80 < 1> 1 1 15
3.50 7.63 ¢ 2> 7.63 < O 11.60 < 1> 3 1 id6
13 .40 X &0 _
L3230 7.63 < 0> 7.63 ¢ 4> 8.68 < 1> 1 3 12
1.35 7.63 ¢ 0> 7.63 < 2> 8.12 < 1> | 2 11
2.40 7.63 ¢ 0> 7.63 < 1> 7.70 < 1> 1 1 10
3,45 7.63 ¢ 4> T7.63 < 0> 8.26 < > 1 1 11
4.50 7.63 < 2> 7.63 < 0> 8.82 < 1> 4 2 i2

g,uvﬁﬁ












'CONGUILLO INLET
CONDUCTOR EALCULATION
Lo MAIN CONDUCT()R
" Total (VA) load=is,§3o VA -

- The biggest motor is the 4.0 Kw (4.7 KVA)

© Max load for conductor = 1.25 x 4,700 + (15,930 - 4,700)
CUS17,105VA |
, 17105V4 149 4
iy . nip.
T B2y P

From “CABLEC” catalog, weneeda 4 x4 AWG cable or
: 4C x 22 mm’ cable
with 48 Amp. capacity

5

The Conduit required:

- The ex‘témélz &ie}mt_zler of the 4 x 4 AWG cable is 26.6 mm, then, from the table 92 of the
ANDERSON CATALOG (see below):
266 1.35 = 1.41"
254 XY T
Conduit required is @ 12"
or 26.6 x 1.35 =35.9 mm (use g 42 mim)

Voltage drop:
AV (%)=KxKVAxL (m) (seenext table)
R cos @ + xsen @

K= cos ¢ load power factor

10 (V)’
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ANDERBON ELecTnic

:_T_able 91 S &
'CONDUIT $IZES FOR CABLES _ :
Multipliers for Cns or More Cables Per Condult

1,35 T B N 30> T TR :
20~ 3 Shown ot [afl Is the multiphier # for the emallest squlvalent

{0 3 diamater of 3 group of cabloe and the multiplier B lo

determing  the tequired Inteinol diameter of the conduil

for the same, exprened ln Termy of tha diamslar of & singls
coble®, ' T AR
Hotar The muftiptisr shewn lo ohlata tha required conduil
diameler b for ceblas vp b0 260 MCK and runt nef over
100 {24} fang having not mere than leo $0 berds o1 8 -
fotet of (0% i bendr. {Moru thaa 180™1n bends batwean

Fu“ boren 1s not iscommended.] )
or mors dilficelt conduil runs, and cuns having lheor of
- trors cables over 30 MCM, tacresss the lniﬂﬂﬂ dinmaler
. ol the condult Yo WIO%r - - L L e .
Erampls 1 1o delermlas the ieduirad minlmum Inteenal
dismater, In {nchay, ol & eonduit for thres, §2/0—3000 woll,
“alngle conductor coblss. . .
Dismelar of cne, §# 2/0---3000 voll cable==1.0 X J9%=
295" : : .
Mintmimn Intersal diamelsr of conduh==d.7 W=
- : s -
<13 A S L from loble balow & 217" condvil is raqulied.
-0+ . . : Minknum group diemaler. of the' thres cobles 1t 215
) ¥ JA95=:1,20%"
Eompls 1 To determing (he raquired mialmum fnteinal
Jdismelas, in Inckas, of & coaduit for hwa, f-coaductor #1.
#00 volt cablet. _ ; ‘
Dismater of ons, d-conductor # ¥, eabls==1.0 ¥ =
188 )
Mialenum Intasasl diameter of conduit=138 ¥ .188==
From Teble balow a 2 candult lt roquined.
Minlimpm Toup Jdismeler of 1hs lxo cabler 1+ 20
e R Y T) =105 76 -
by - : %
£R3 o o '
o Ll | Table 93
ELECTRICAL METALLIC TUBING
RIGID METAL CONDUIY e R S
L Weight and Dimenslons
]sudl Lensth Et;luml ll'lomhuil N%}ﬂlﬁl‘ ’&d‘m:m “ﬂ;,lldl ) - l(,: . i
Its aasl jarm, aleshs all alght " : DIAMETER, 1HCHES 1ox,
frches lnches | Biern, |Thickars (10 Lcngﬁu fach S{ZE o : %W_" _ !
lnchus Inethed Pounds HCHES | P 100
e - - -~ _— Extensl | latumd Fr.lbs, -
5 9 11V 0.810 0.492 0109 19 14 — - [N ) E
— ————— | T 0.5717 0.493 3 H
3 o 11 1050 | oset | o113 | 103 T % ). — .
e ———Tr e — — - 0706 | o6 | 985
1 o't 1.315 1.019 0433 153 11i% r—..__.%d.-.— - - |- i
— R e | % 0922 | 0.094 135
W v 1666 | 1300 | o140 g0t | 114 " Bihiatitdi SENAS
—— | o 1 1.16 o | &
117 Lo b o 1.900 1510 0.14% b4y 114 e 2 b JRSE P
e | e e A — pe————— . ‘ v .
¢ o 1% £.375 2.061 0154 334 it Wi - : 1409 1380 ___s:s__
— T — : - - 1% 738 3 1.610 110
o ¢ 104" 2.875 2.469 0.202 527 [: S : % o 1 - ,__im -
e | e | — | e ' ps | eosr | 40
3 o 1o | 3500 | 2068 § oste | 690 | @ | ® 219
3% 9 10147 4.000 3.548 0.924 - 7931 ' s
i ¢ 1014 1.500 4096 0.937 o0R
¢ 10" 5.563 5.047 0.950 1,344 8
[ o 10 6.69% 6.065% 0.260 1,770 8

Pags 79
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. 440Y -
Koo = Kup (ﬁﬁ) = Kyp x4

-.Then, for No.4 AWG - Kaq0 ='4.3_3 x 10,

CAV@®) =433x10*x4x17.105KVAX20m

=06% (4 AWGisok)

2. FANMOTOR

The fan motor is 4.0 KW (4.7 KVA)

We take 25 % fof co_n'dgctor calculation:
125 % 4,700 VA = 5,875 VA

5875V
1= S8BVA 62 Amp.

J3x220v

From “CABLEC” catalog, we need a

The conduit required:

4x 12 AWGor
4C x 3.5 mm” pablc .
with 16 Amp. capacity

The external diameter of the 4 x 12 AWG cable is: 14.8 mm.

Then:

14.8 . :
——x 135 = 079"
254 x135=0

‘and from ANDERSON catalog conduit required is @ 3/4"

or 14.8 x 1.35 = 19.98 mm (use 22 mm)

2

S



@

‘The voltage drop:

AV (%) =KxKVAxL(m)
=304x 10" x4 x5.87SKVAx I2m
=0.9 % (cable 4 x 12 AWG is ok)
3, Mm‘on FOR VALVE OPERATION

Motor is 1.5 Kw (1.75 KVA)

1.25x 1.75 =2,188 VA

2188 VA
[ = F——— = 574 Amp.
Jix220v P
We shall use a: 4x12 AWGor

4C x 3.5 mm’ cable
with 16 Amp. capacity

The conduit required is @ 3/4” or ¢ 22 mm.
The voltage drop:

AV (%) =KxKVAxL(m)
=304x10'x4x2.19KVAx 42 m
=1.1% (cable 4 x 12 AWG is ok.}

4, SUMP PUMP MOTOR

Motoris 0.75 kw (880 KVA)

1.25 x 880 = 1,100 YA

1,100 VA |
[ = -2 YR L 99 Amp.
Bx220V mp

R

R



Use

AV (%) =304x10'x4x L1KVAX4Tm
= 0.6 % (12 AWG is 0k)

4x 12 AWG or
4C x 3.5 mm’ cable o
and conduit & 3/4" or @ 22 mm



CONGUILLO INLET

LIGHTING DESIGN

Lighting system is designed to obtain the functional and economical features as well as easy
maintenance. From these points, location of lighting fixtures and arrangement of circuit are
determined adequately in Conguiilo inlet,

1.  CONTROL ROOM

- Illuminatioﬁ level: 300 lux

- Area: 25.6 m?

- Mo#nting height = 3.1 m

- Luminaire, type A; pipe pendant fluorescent light, 40 W x 2 (sce drawings)

. Width x length
Work plane to mounting height (widith + lenght)

- 25.6 m* 256
(3.tm - 0.76m) (7.lm + 3.61m) 234 x 10.71
RR =1.02

Room ratio

RR

“From:

IES LIGHTING HANDBOOK, (Illuminating Engineering Society U.S.A 1961)
WESTINGHOUSE LIGHTING HANDBOOK (Westinghouse Electric Corporation,

- US.A1978)
For_:
Ceiting reflectance 80%
© Walls reflectance 50%

.Floor reflectance 10%

we get from tables for the above luminaire the COBFFICIENT OF UTILIZATION (CU);

S



cU =0.41,and S TR RPIIS
Maintenance factor  =0.7 - ' s ;:%;

Then:

Desired illumination x aréa - -
Coefficient of utilization x maintenance factor .

‘Required lumens =

. 3001uxx 256 m’
0.41x 0.7

= 26,760 lumens

Required lamp lumens
Roted initial lamp tumens *

- Number of famps =

*  (From OSRAM, catalog, for 40 W lamp, 1.2 m length,
cool whithe, 38 mm bulb diam, 3,000 lumens).

Then;

| | 26,760 |
Number of lamps = 3’000.— 8.9

- 9 lamps-

Number of lamps
Number of lamps per luminaire

Number bf‘ luminaire =

=45 (useS)

I
oo

Number of luminaires = 5 luminaires 40 Wx 2

2. FAN ROOM

. Hlumination level : 200 lux

- Area=49x3.0=147m°

- Mounting height = 3.1 m

Lyt
5y



- Luminaire, type A; pipe pendant fluorescent light, 40W x 2 (see drawings)

49x3.0
(3.1 - 0.76)(4.9 + 3.0)

Room Ratié =
=0.795
Then, from tables:

Maintenance factor =07 and
Coefiicient of utilization =035 -

. ' 200x 14.7
Required luinens =
equired um 035%07
= 12,000 fumens
| 12,000
Number of lamps = 3.000 4 lamps

Number of luminaires = 2 luminaires 40 W x 2

3. VALVE ROOM

- Tlumination level : 200 {ux
- Area = 95.6 m*
- Mounting height = 2.6 m

- Luminaire, type A, pipe pendant fluorescent light, 40W x 2 (see drawings)

_ 95.6
(26 - 0.76)(12 + 7.95)

Room ratio
=20

Then from tables:

Maintenance factor - =0.65
Coeflicient of utilization = 0.61

-5

lq‘{



_ 200x956
0.61 x 0.65

Required lumens

‘=48,2_22' lumens - |

, . 48,222
Number of lamps = 3,000 = 16.1 (use 16)

Nuniber of luminaires = 6 luiminaire 40 W x 2,

4 luniinaire 40W x 1, type B on the wall

Note: Luminaire type B; ceiling of wall - mounted fluorescent  light, with acrylic

cover,40W x 1 (sce drawings).




CONGUILLO INLET
' EARTIIING SYSTEM

1. SHORT CIRCUIT CALCULATION

The energy for the valve motors operation and lighting in Conguillo inlet shall be provided
by a portable diesel engine generator of 20 KVA.

In this case the maximum short circuit current will be 4.5 or S time the rated current, or also
assuming this kind or generator has a Xd" =20%

Then:
Xd" = 0.20
Isc. = (1)_2 = 5.0 (pu)
B Tpast = Tﬁ%—g—% = 52.5 Amp.
Ise. = 5.0x52.5=263_A_m§.

Now, we con suppose that sometime this station will be served from the Manabi Electric
System; in that case the one line diagram could be: *

v
D% 2y



b)

4

System impedance

We are going to assume the equivalent systen impedance on the 138 XV bus in

Portovigjo S/S could be:

Zs = j0.087 in100 MYA base system
Portoviejo'S/S

Two transformers 138/69 f(V, 65 MVA éaa;h

100 .
Xe= 10% X(u)= 0% == j0.133

69KV Transmission line
Portovigjo S/S to Calceta S/8

- 47.5Km
- Conductor: 281.4 MCM (5005)
GMD = 2.5 m (8 feet)
X, =Xa+Xd
| =(0.513 +0.26) ohnv/mile

XL  =j2280hm

22.8 x 100,000
{69)* x 1,000

X, (pu) = = j 0.479
Calceta S/8

Two transformers 69/13.8 KV, 2.5 MVA each.

Xt =7%

100
X =007x — = j28
{pu) xog =)



1.1

13.8 KV distribution line

Calceta S/S to Conguillo inlet

- 40 Km, conductor 4/0 AWG ASC
GMD =15m
X, =Xa+Xd

= (0.607 + 0.2) ohm/mile

X,  =j20.06 chm

20,06 x 100,000
Xy (pu)= T 1053

138 x 1,000

A distribution transformer at Conguillo”

13,800 - 220/127V, SOKVA
Xt =5%

' 100
X(pu) = 0.05x -075 = j 100.0

Short-circuit on 220 V bus

The reaclances diagram:




1000

MVAsc 3O = 112.56 = 889KVA |

1.0 100,000
Isc.3d = 1256 3x022 2,332 Amp
Isc. = 23KA

3.  GROUNDING MESH CONDUCTOR

tef, p, x 10*
TCAP

ln(l + Tm - 'I_Ej
\ Ko + Ta

Shall use the same data that for Severino P/S, but:

A= Ix

tc = 3.0 sec.

Then:

3.0x 000381 x 1.7774 x 10* .

- 3.422

A =2332x 0
|1+ o

242 + 40

A =19mm? = No. 4 AWG or 22 mm’
use 50 mm? or 1/0 AWG

3 GROUNDING MESH RESISTANCE

A .
= F and R = -2+
n 2mr

r-l*_o

Where:

A =2253mm’ (grounding wesh area that is covering structure of
Conguilio inlet.).

R

T

@



P concrete = 90 chm - meter

% L =565 m

Then:
253
r= 2253 26.8 m
r
L 90.0 N 90.0
2rx 268 565
R = 0.69 ohm






VALVES CHAMBER CONGUILLO INLET VENTILATIN G SYSTEM
1 SPACE TO BE VENTILATED
1.1.  Description

Oval cross section chamber of 20 m x 16 m, with three subterranean levels: EL. 70.231.
EL. 74.000, EL. 82.000; and a control room at EL. 90.200,

1.2 Volunies:

V{70) = A(70) x H(70)
= 137m.2x3.769 m.
=517m’

V(4) = A(74) x H(74)
=274 m® x 8 m.
=2192 m.?

V(82)  =A(82)xH(82)
=274m x 8.2 m.
=2242m’

V{90) = A (90)x H (90)

=255m?*x3.5m.
=90m>

2 FLOW RATE
2.1 Service Conditioris;

Valve chambers; Occasionally personnel presence:

One person for operation inspeclions and
not more than four persons for maintenance.



In the minimum level resesvoir periods, it is possxble objecnonable odors gcncrauon because
de organic material of water putrefaction. -~ o @

It is possible an air flow from the inlet chamber to the winne! because the water flow
induction.

2.2 Contro! Room

* One operator presence.

There are two contro! panels
23 Yolume Changes/Hour
Valve chamber 4 changes/hour
Control room | 4 changes/hour

2.4 Flow rates

Q = # Changesth x volume | | o ©
Q= 4x(517+2192+2242)cmh | Q:=4x90 cmh -
Q= 19800 cmh = 5,50 cms Q, =360 cimh

Qs = (19800 + 360) cmh = 20160 c¢mh
Qr=5.60 cms

Air density = 1.204 Kg./m2, (20°C)

3 . Design;
3.1 Iatake lonver: :

Based on 2.5 m/s fronial velocity V

g-51T



e Q sém'ls 2
: = e =224
. Area vy 25 Lmls‘ oA o

Ent:.'ry-_lc.)ssés:: 2mrﬁ ca o
' Louver size: 1500 x 1500 {(mm x mm)
32 Initial duet vefdt}iiy
For loyv velocity system; ini}ial duct velocity V=9 nV/s
Duct seccion: 0.611 m?
Initial size:  800mm. x 800 mm.
Friction losses/length 0.12 mm ca fm
33  Duct Sizing
{% . The static regain method is used calcutate de duct sizes.
~ Nex tables give @he results and supporﬁng su.m.ary.

See the ventilating plans for section numbers asigned to the system.

e ) g
5.31 |u



LENGTHS TABLE

' DUCT ELEMENT STRAIGHT ADDITIONAL - TOTAL
SECCION -LENGTH EQUIVALENT L. " LENGTH
V-1 DUCT 2.40 :
ELBOW 5.00 740
1-2 DUCT 9.50 S
2 ELBOWS _ 7.08 16.58
2-9 DUCT 2.00 SR f
'ELBOW 3.25 5.25
910 DUCT - 7.00 . o o
ELBOW 1.47 8.47
2-8 - DUCT 4.20 :
2 ELBOW 2.90 SALE
2-4 DUCT 8.00 8.00
4-12 DUCT 2.00 o ,
ELBOW 2.05 4.05
12-13 DUCT 7.00
ELBOW 176 8.76
4-11 DUCT 4.20
2 ELBOW 2.94 7.14
4-5 DUCT 5.00 5.00
5-14 DUCT 4.20 | |
2 ELBOW | 2.40 6,60
5-15 DUCT 2.00 _
2 ELBOW 2.40 4.40
3-17 DUCT 2.00
ELBOW 3.25 -5.25
17-18 pUCT 7.00 _
ELBOW - 1.47 8.47
3-16 DUCT 4.20
2 ELBOW 2.90 7.10
3-6 DUCT 8.00 8.00
6-20 DUCT 2.00
ELBOW 2.05 4.05
20-21 DUCT 7.00
ELBOW 1.76 8.76
6-19 DUCT 4.20
2 ELBOW 2.94 7.14
6-1 DUCT 5.00 5.00
7-22 DUCT 4.20
2 ELBOW 2.40 6.60
7-23 DUCT 2.00 - _
2 ELBOW 2.40 4.40

.
-
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3.6  Register Selection

3.6.1 Side .outl.et registef; :1480 C‘MH capacily

Volume control damper 14.6 ni thrpw with deﬂéctio'n blades at 45° :
Register éize 406 X 260 mm x mm
Static présure losses ' 240 mm W.C.

3.6.2 Side outlet register 510 CMﬁ caﬁacitf |

Volume control damper. 9.1 m thow with deflection blades al 45°
Register size: . 200 x 150 mm X mm

Static pressure losses: 24,0 mm. wc.

3.7 FANSELECTION

3.7,1 Static Pressure

H =h + T + b + h o+
intake filters velocity ducts register static presure
=2mm + 4mm + 4mm + Imm + 24 mmc.a.

= 35 mm. c.a.

3.7.2 Power

Power = 2.757 x 10 x Q (cmh) x H (mm) x 'l'
Q = 20160 cmh |
H = 35 mm.

n = 50%

' 1
Power = (2.757 x 10 x 20160 x 35 x 6—5'.6) Kw

Power = 3.89 KW

5o



POZA HONDA INLET

" CONDUCTOR CALCULATION
i.  MAIN CONDUCTOR
 Total (VA) load = 11,890 VA

" The biggest motor is the 2.3 Kw {2.7KVA)

© Max, load for conductor = 1.25 x 27,00 + (11,890 - 27,00)
212,565 VA
 12565VA
_22200 YA a3 .
Bxaoy AP

From “CABLEC” catalog, we need a4 x 6 AWG, but for uniformity with Conguillo inlet
equipnient (same diesel engine 20 KVA) willuse a '

4 x4 AWG cable or

4C x 22 mm’ cable, with 48 Amp capacity

Same as Conguillo inlet the conduit required shall be:
cable & = 26.6_111:11 |

266
25.4

x 1.35 = 141", (see table): -

@ 1" or @ 42 mm
- Voltage drop: (scé voltage drop table)

AV (%) =433x10%x4x 12565 KVAXx20m
- 0.4% (@ x4 AWGis ok)
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~ Table 91 o .
CONDUIT SIZES FOR CABLES .

$uliipliers for Oae or More Cobles Per Conduit

136> e-2.5-> 2.7 ¢ SR T .
AN 2.6 b Shown ol lslt Ty the mutliplier Jf for the smalfart squbvelent
{101+ ¥ dismater of 8 grovp of cabler and 1he multiphiar B o
- daslsrmine the vsqulisd Internst dismuelpr of the condvit

lorb‘lha sama, qrprstred ta derine ef Tho dizmater of o single

cobls®, o C

Hotd: The reuliphiar shown lo oblala the reqvived conduil
diamyter Iy lor cobles vp to 750 MCM ond rins nol evei
160 fes? fang Paving nol mcre than Iwo $0* bendr or 8
toted of 1807 1n bandr, [More than 180° (a bands betwaen

ol botwt I nol racommended.|

. For more dillicult conduil suns, and runs having thraa ot
“mete cabley over 150 MCHE, incieoie the Intacnol diameles
of tha conduit 1o 120%. o
Exeple 11 To delermine the roavhad minimum [alatnal
dismelar, In Inzhet, of o conduit for hres, # 2/0--3000 volt,

tlogls conductor coblss. . )
- Diamafu.'ol one, §1/0-3000 voll cabls=1.0 o=

LA L) . .
Minim‘;é\b tnteras] digmsler of conduli=2.F X .i¥#3=
2.0408" L
. From foble balaw a 2% conduil N toqulred, .
Minimum grodp . dismaler of tho thrss cables 1 215
¥OHS=ELI0T T : .
faampls 21 To_ delsrmine the raquired minimum Tateraa!
diamatar, In Inches, of & coaduil for two, S.conductor #9. ‘

00 volt cablen,
Diumelu:'oi ons, L-conduclor. #9, cable==1.0 ¥ =

J88
“Mintmura fnfansl diameior of conduil=15 X .788==

" From 1sbls below 3 27 candvith -.oqﬂrod.
Minlmym grovp dismelar of the ‘Iwo cobles bs 1.0
R 7T T T )

W

w | e |ow | 5 |k
1.61 | 907 | 247 | 3.07 | 3.55

093 | 821

et —_

" Table 93

Table 92 ' _
ELECTRICAL METALLIC TUBING
RIGID METAL COHOUIT AU :
Weight ond Dimenslons
‘S'l:it Length EIS;::_'l ﬁ?ﬂ"ﬁ' N‘?"’;:lﬁ" "&".’:’;i’i" ‘"?’cc:d.’ DlAK’\EiER IHCHES | Appr i
tncher taches | Dism., |Thickness [1QLengths tich ez | ! -ﬂ;l_“' .
fochas fachar Pounds wickes | | P 100
| o | osto | eese o109 | 1 | M | el ] eteedd | TLES |
T3 [T | teso | eset | ot13 | 10 T W | osrr g o4 | .
T ear [ e | o |oam | 153 prrrrl I LI Mkt _oewe §  ®85 .
i | war | vess | 130 | odse | ot [ $1M M| o | oom ] 135 '
W | v | 1e00 | 1610 | ot g1 | 11k LI ey | to4e | 6 i
2 a7 s | eeer |oast | 334 | 11k W tsee | 1380 | 95 l
o | v v | wers od6o L ogo3 | ser | 8 Ay | owpe | aeto | U0 1
s | oow | asoo | 3o0ee oste | eo | 8 8 2495 | 2067 | WO
s | o iove | 4000 | 3518 | o9 TTon | e
f o 1ot | 4500 | 4096 | 0837 T e | &
50 | sses | 0w | omse |13 ) 8
T o0 | oees | eoes | oseo | t7r0 | 8

Page 7% _
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2. FANMOTOR
The fan motor is2.3 KW (2.7 KVA)
1252700 VA = 3,3:75 YA

_ 3375VA
V3x220V

= 89 Amp.
‘ Usé'd x 12 AWG c_aiale or ’
4C x 3.5 mim’ cable.
The conduit:
Cé.ble diameter = 14.8 mm,
Then:

148 . 2q0
254 % 135 = 0.79 (sge table)

Then the Conduit required is @& 3/4" or & 22 mm

Voltage drop:

AV (%) =KxKVAxL(m)

=304x10*x4x3375KVAx 12m

=0.5% (4 x 12 AWG cable is ok.)

3. MOTOR FOR YALVE OPERATION

Motor is 0.75 KW (880 VA) |

1.25.x 800 = 1,100 VA .
. 1,100VA

= 2.9 Amp.
J3ix220V P

Voltage drop: |

2,

[
.



AV (%) =304x107x4x 1.1 KVAx40m

=0.5%
Use 4% 12 AWG cable or

4C x 3.5 mm’
and Conduit @ 3/4" or & 22 mm

4.  SUMP PUMP MOTOR
Motor is 0.75 kw (880 VA)

1.25 x 880 VA =1,100 VA

1,100 VA
J3x220V

= 2.9 Amp.

Voltage drop:

AV (%) =304x10*x4x 1.1KVAx4lm
= 0.6 %
Use 4x 12 AWG cable or

4C x 3.5 mm’ cable
and Conduit 0 3/4" or ¢ 22 mm

3 gigalb






POZA HONDA INLET

'LIGHTING DESIGN
Lighting system is designed to obtain the functional and economical features as well as easy

maintenance. From these points, locations of lighting fixtures and arr'an'gcment of circuit
~ are determined adequately in Poza Honda inlet. .

i.  CONTROLROOM |

- Il[umination tevel: 309 lux
- Area: 25.6 m’

- Mounting height = 2.8 m

- Luminaire, type A; Pipe pendent fluorescent light, 400 W x 2 (See drawings)

Width x Length
“Work Plane to Mounting Height (Width + Length)

*®

Reom ratio =

. 25.6 :
RR = - : = 1.17
(2.8 - 0.76) {7.1 + 3.6))

* From: 1ES LIGHTING HANDBOOK, (fHuminating Engineering Society U.S.A),
WESTINGHOUSE LIGHTING HANDBOOK (Westinghouse Electric Co.

U.5.A 1978)

For:
Ceiling reflectance - 80%
Walls reflectance 50%
Eloor reflectance 10%

We get from tables for the above luminaire the COEFFICIENT OF UTILIZATION (CU),
_ CU =044, and
‘Maintenance factor = 0.7

e g.-'g«)",



Then:

Desired Humination x Area

Required | § = - — : ; -
equirec lumens Coeflicient of Ulilization x Maintenance Factor
- - 300x256
Requi =t
| eqmrgd }umens " 044 %07

= 24,935 lumens

Ré'quired Lamp Lumens ., . ..
Rated Initial Lamp Lumens *

Number of Lamps =

*  (From OSRAM Catalog, for 40W lamp, 1.2 m Iéngth, cool
withe, 38 mm bulb diameter, 3,000 lumens).

Then,

24935
3,000

Number of Lamps =

s N
=83 lamps {use 9) o %;‘

. S 9
Number of luminaries 5 4.5 (seusas)

=5  luminaires 40W x2

2, FAN ROOM

Humination level: 200 lux

- Area = 11.33 m’, mounting height =2.8 m

11.33

RR =
(28 - 0.76) (28 + 4.05)

=0.68

Then, from tables:

s t-52g |



Maintenance factor =0.7
Coeflicient of utilization =0.353

Required | _ . 200x 1133
equired lumens 0353 % 0.7
= 9,170 tumens
: 9,170 .
Number of lamps = 3.000 3.1 (use d)

* Number of luminaires =2  luminaire 40W x 2

3. YALVE ROOM

- Ilumination level: 200 .!ux
- Area=73.5 m’
- Mounting height = 2.0 m

- Luminaire, type B-1,  for ceiling and wall mounting light, with acrylic cover, 40W x 2

73.5

RR =
(2.0 - 0.76){95+ 1.7)

=3.45
Then, from tables:

Maintenance factor =07
Coefficient of utilization =0.603

: 200x 73.5
Required lumens =
0.603 x0.7
=734,826 lumens
34,826
.Number of lamps = - 3.000 11.6 {use 12)

Number of luminaire = 6 luminaires 40 W x 2

3 rg—l;'>°! .






POZA HONDA INLET
"EARTHING SYSTEM

1. SHORT-CIRCUIT CALCULATION

The energy for the valve motors operation and lighting in Poza Honda intet shall be
provided by a portable diesel engine generator of 20 KVA.

In this case the maximum short-circuit current will be 4.5 or § times the rated current or
also assuming this kind of generators has a Xd" = 20%

Then: -
Xd" = 0.20
1.0 :
I = —— =359
3¢ 02 {pu)
I 20.0KVA 52.5 Am
= = = 525 A
PASE= 3% 022KV P
Isc = 5.0x52.5=263 Amp.

Now, we con suppose that sometime this station will be server form the Manabi Electric
System, in that case the one line diagram could be:

1 5 - ; - 5(



System impedance -~

£

We are going to assume the _Qquivalent system impedance on the 138 KV bus in

b)

d)

Portovicjo S/ could be:

Zs = j0.087 in 100 MVA base system.:

' Portoviejd 8/8

Two transformers 138/69 KV, 75 MVA each

Ca |
Xr= 10% X(pu) = 0.1x—,?5—:-j0.133'

69KV transmission line
Portoviej_o SIS tb Santa Ana S/8

- 128 Km
- Conductor: 266.8 MCM (ACSR)
GMD = 2.5 m (8 feet)

XL = Xa+ Xd
= (0.465 + 0.26) ohnvmile
X,  =j5.77ohm
5.77 x 100,000
Xy, (pu) = g = §0.121
§x 1,000
Santa Ana S/8

A transformer 69/13.8 KV, 5 MVA

Xr =7%

100 '
X{pu) =0.0’Ix-—§— =jl.4



1.1

13.8 KV distrbution line

Santa Ana $/S to Poza Honda inlet

- 28 Km, conductor 4/0 AWG ASC
GMD =15m
X, =Xat+Xd

= (0.607 +0.2) ohnvimile

Xy, =j14.04 ohm

1404 x 100,000 .
Xupw)= ———5—— =j137
138 x 1,000

A distribution transformer at Poza Honda

13,800 - 220/127V, SOKVA
Xr =5%

100
X (pu) = 0.05x —— = j 160.0
(pu) * 005’

Short-circuit on 2_20 Y bus

The reactances one line diagram;

3.

| e



100.0

= —— = 917K
MVAchlCD_ 109.05 .l VA
10 _']00,0_00 B
Isc 30 = 0905 ¥ 32027 2,4_07Amp
Isc = 24KA

2, GROUNDING MESH CONDUCTOR

ted p, x 10°
TCAP

Ao .ln[1+;rﬁn}~'Ta)
Ko + Ta

Shall use the same data that for Severino P/S, but:

{¢ = 3.0 scc.
Then:
3.0x0.00381 x1.7774x10* *
= 3.422
A =2407x | (1 - :450 -40) .
" 242 + 40/

=19:6mm* = No.4 AWG or 22 mm’
use 50 mm? or 1/0 AWG

3 GROUNDING MESH RESISTANCE

A 4 [
=1 _— = —_— + JLANN
r \/; and R P L

Where:

A =1,704m’ (grounding mesh area that is covering the structure of Poza

Honda inlet).

4 T-5%Y

@



- Then:

L =480 m

P conerete = 90.0 ochm - meter

704 _
= \fﬂﬂ. = 213 m
_ T
_ 90.0 + 90.0
2rx 233 480
R= 0.8 ohm






VALVES CHAMBER POZA THONDA INLET VENTILATING SYSTEM

1. SPACE TO BE VENTILATED

1.f, Description

Oval cross section 'Vchaiﬁbe'r of 18.4 m x 14.4 m, with three subterranean levels: EL. 93.050
EL. 95.500, EL. 104.000; and a control room at EL. 112.500.

1.2 Yolumes:

V(93) = A(93) x H(93)
=104 m2x2.25m.
=234 m°

V(95) = A(95) x H(95) _
=208 m’ x 8.50 m.
= 1768 m.}

V(104) = A(104) x H(104)
=208 m.*x8.50 m.
=1768 m’

V {control) = A (control) x H (control)
=255m’x34m
=87m?

2 FLOW RATE

21 Service Conditions:

Valve chambers:

‘Qccasionally personnel presence:

One person for operation inspections and
not more than four persons for maintenance.

In the minimum level reservoir periods, it is possible objectionable odors generation

~ because de organic material of water putrefaction.



It is possible an air flow from the inlet

induction.

2.2 Control Room

2.3 Voleme Changes/Hour

Valve chamber 4 changes/hour
Contro} room 4 changes/hour
2.4 Flow rates

Q = # Changes'h x volume
Q=4 x (234 + 1768 + 1768) cmh

Ql = 15080 cmh=4.18 cmis

chamber to the tunnel because the water flow

One operator presence.

_ There are two control panels

Q,=4x87cmh

Q, =348 cuh

Qr = (15080 + 348) cmh = 14.428 cmh

Qr=4,2dcms

Air densily = 1.204 Kg /m.®, (20°C)

3 Design:
3.1 Intake louver:

Based on 2.5 nv's.frontal velocity V

" Bntry losses:  2mm we



Louver size: 1500 x 1500 (mm x mm)

3.2 Initial duct velocity
* For low velbcitj' system; initial duct velocity V = 9,40 mv/s
 Duct seccion; 047‘7 m’ E

Initial size: | SQO_mm._ x 800 mm.

Friction.l'oss_es/length' 0.16 rﬁm .wc /m

3.3 .Duf:t Siiing
" The static regai.n mell.md' :s used to calculate de duct sizéé.
l' Nex tables give the results and supportiné sumary.

See the ventilating plans for section numbers asigned to the system.



‘3.4 Duct Design, Based on the Static Regain Methed

VELOCHT

DUCT SIZE

LOSSES

SECTION AIRFLOW LENGHT | TOTALEQ | L/QRATIO AREA
LENGHT | C Y TM maxmm - | o mmwe
. . . M/S . -
V.l 15120 24 1.0 0.16) 9.40 0.457 | 800 x600 11
1-2 | 7560 8.5 13.5 0.260 165 0.275 | 750 x 400 ; o
2-9 | 2360 2.0 4.0 0.160 665 | 0099 | 350x300
9-10 1180 6.0 75 0.420 5.05 0.065 | 350 x200
2-8 1180 40 6.5 0.340 600 .-} 0.055. | 300x200
2-4 4020 8.5 85 0.240 6.35 0.176 | 650 x 300
4-12 2360 20 4.0 0.160 5.65 0,136 | 400 x 300
12-13 1180 6.0 15 0.120 14,40 - |- 0075 | 400x200 -
4-1 1180 40 6.5 0.380 4.85 0068 | 350 x200
4-5 480 5.0 50 0.500 4.70 0.028 | 250x 150
5-14 240 4.0 6.4 1.000 3.20 0021 | 250x150:
5.15 240 2.0 4.4 ¢.650 3.50 0020 | 250x150
1-3 1560 10,5 15,5 0.310 7.40 0.284 | 750x400
3-17 2360 2.0 40 | 0160 | 645 | 0.102 | 350x300
17-18 1180 6.0 15 0420 | 490 0.067 | 350x200
3-16 1180 4.0 6.5 0.340 5.80 0.057 | 300x200
3-6 4020 85 8.5 © 0.240 620 | 0,180 | 650x300
6-20 2360 20 4.0 0.160 5.45 0.120 | 400x 300
20 - 21 1180 6.0 735 0.420 420 0078 | 400x200
6-19 1180 4.0 6.5 0.380 - 480 | 0068 | 350%200 °
6-7 480 5.0 50 0.500 4.60 0029 | 250x150
7-22 240 4.0 6.4 1.000 3,10 0022 { 250x 150
7-23 240 2.0 44 0.650 340 | 0020 | 250x 150
-4. l; - 5’-— 3?




®

35 Register Sclection

3.5.1 Side outlet register, 1130 CMH capacity

- Volume control damper 10.5 m throw with deflection blades at 45°

Register size 400 x 200 mm X min
Static p.reSure losses 16 mm. w.c.

3.6.2 Side outlet register 240 CMH capacity

Volume contro! damiper. 5.5 m thow with deflection blades él 45°
Register size: 200x 150 mm x mm

Static pressure losses: 12 mm. we.

3.7 FAN SELECTION
3.7.1 Static Pressure
H = he+hf+hv+hd+hr+hda

H = Total pressure, milimeters of water column mm we
he = Entry'l'osses mm we

hf = Filter losses mm wc

hv = Velocity pressure

hd = Duct losses

hr = Outlet operating pressure
H = 2+4+4+1+16)mmwe

H = 27 mfn we

-5 l.;"\;’ 3(-]



352

Power

Power

Power

Power

i

2757 x 10° x 15480 % 27 X ——
050
23 kw L

2757 x 10° x Q (CMH) x H (mm we) X %

50



REFERENCES:
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Industrial Ventilation. A manual of recommended practices. 15
th ed. American Confererice of Governmental Industrial
Hygienists.

1989 Fundamentals Handbook

1961 Guide and Data book, Fundamentals and Equipment.

CARRIER COMPANY. 1972 Hand book of Air Conditioning System Design
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6. Aceess Ro'ad

6.1  Hydraulic Calculation

1. _Discharge of crossing river

Discharge of crossing river is calculated according to design criteria.
Conclusion of calculation are shown in attached tables.

2. Types of culverts
There are seven types of culverts as follows.

1) $600 mm pipe
2) 8800 mm pipe
@ ‘3) ¢1,000 mm pipe
4) 1.2 x 1.2 m box
5) 1.5 x 1.5 m box
6) 2.0 x 2.0 m box
D 2.5 x2.0mbox

Type of culvedt is decided according to the discharge of each crossing

river, which clearance is possible to make the maximum discharge flow at

- 80% depth' of water by Manning formula. Results of calculation are shown in
attached tables.
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CONGUILLO 1

Ne/No. - Estacion Q Tipo
Station m3/s _ Tvpe. .
D1 0+522.00 67.060 0135 2sX20m ()
D2 14980.00 1.110 0.230 ©600mm (A}
D-3 3+784.00 0.440 0.333 @600mm (A)
D4 34852.00 0.110 0.313 @600mm (A}
D-s 44070.00 . 0.330 0.100 2600mm  (A)
D-6 44334.00 0.670 0.071 @600mm (B}
D-7 44400.00 0.670 0.321 ©600mm {C)
‘D8 41904.00 0.890 0.260 @600mm (C}
D9’ 6+712.00 1560 0.280 @600mm (B}
0-10 74768.00 3.220 0.100 ©800mm (C)
D-11 74930.00 2,550 0.067 GB00mm (A)
D12 64610.00 1.560 0.192 @ecomm (8)
D13 9+062.00 0.110 0.140 @600mm (B}
D14 94647.00 4.440 0.100|  ©1,000mm (C)
D-15 94947.00 1.320 0.135 @600mm [A)
D-16 10+093.00 2.220 0.533 @600mm (C)
D-17 10+813.00 1.000 0.151 @600mm (C)

{T"l( 20




CONGUILLO 2

NeiNo. Estacion Q Tipo - .
Station m¥s _ Type .
D-1 043560.00 11,220 0.238] . @800mm (C)]
D-2 04440.00 2.000 0.025].  ©1,000mm (C}
D-3 0+720.00 0.240 0.020 @600mm (A
' D-4 04827.10 2.120 © 0.050 @800mm {C)
05 14287.08 1.440 0.295 B600mm (C)
D-6 14480.70 1.330 0.232 ©600mm (C}
D-7 14756.10 1,110 0.189 P600mm (C}
0-8 2+168.18 0.670 0.233 "@600mm - {C)
D-9 2+532.16 0.560 0.420{  @600mm (C)
0-10 2+635.00 0.330 0.208 @600mm (A}
D-11 34188.39 0.560 0.181 @600mm  {C)
D-12 3+655.00 0.330 0.020 @600mm  {A)
D-13 3+490.00 0.550 0.020 @600mm - (A)
D-14 44446.00 0.220 0.390 @3600mm (C)
D-15 54000.00 0.220 0.366 @500mm {C)
D-16 54395.52 0.220 0.212 @600mm (A)
D-17 54520.00 0.220 0.316 @600mm (B}
D-18 54737.12 0.380 0.143 @e00mm (C)
D-19 5+880.00 0.200 0.020 2800mm  (A)
D-20 6+560.00 1.110 0.378 600mm (C)
0-21 6+845.84 0.330 0.015 @600mm (C)
D-22 74127.07 0.670 0.180 @600mm (C}
D-23 7+320.00 1.330 0.420 ©600mm {(C)
D-24 8+160.00 0.560 0.049 os00mm (C)
D-25 84394.00 0.550 0.333 @600mm (C)
D-26 84600.00 1.330 0.065 2800mm {C}
D-27 84804.66 1.330 0.110 @600mm (C)
D28 8+935.50 0.560 0.066 @600mm (A
D-29 94083.50 0.570 0.059 @600mm’ (C)
D-30 91+160.00 2.640 0.080 @sg0omm (C)
D-31 9+244.60 0.570 0.100 @800mm (A)
D-32 9+673.20 3.330 0.050 ©1,000mm - {C}
0-33 94809.25 0.110 0.270 @2600mm (C)
0-34 10+059.97 0.670 0.125 Q600mm (C)
D-35 104429.00 0.660 0.100 @600mm _(C}

é,i(:zl




EL. GUASMO

N°/No. -~ Estacion Q Tipo
Station mds Type

D-1 0+227.50 0.440 © 0,180 600mm (C)

D-2 0+477.00 0.780 0.283 Q600mm (C)

D-3 0+856.40 2.330 0.050 O800mm  (8)

0-4 1400000 - 0.780 0.224 @600mm C)

0-5 14482.62 17.250 0010} 25X20m ()

foVe 22




SEVERINOG TRAMO 1

N*/No. Estacion 10 I Tipo _
_ Station’ m¥s ' fype
D1 0+100.00 _ 0.78 0.175 @600mm -[A) : @
0-2 0+588.00 T 0.34] 0010 c600mm (A}
D-3 0+920.00 1z 0.128 0600mm {C)
0-4 1460048 oes] . .0050] . o600mm (C)
D-5 . 24387.48 0.34 0.355 a600mm " (B)
D-6 " 2480848 . 222| 0245 2600mm (C)
D7 - . 3+460.00 0.79 . 0.248 a600mm (C)
SEVERINO TRAMO 2 .
Ne/No. Estacion Q ' | ' Tipo
Station : m3/s Type |
D-1 14313.07 . 322 0.244 oB0OMmM (C)
0-2 3+048.99 20.00 0.030] 20x20m (1)
0-3 3+186.00 13.78 0.140 12x1.2m
0-4 3+487.00 - 11.20 0.100 12x1.2m
D5 3+640.00 2,01 10.300 e600mm (C)
D6 3+865.00 0.46 0.065 2600MM (8)
D-7 3+988.00 1.89 0.136 0600mm (C)
D-8 44050.00 35.98 0058 20x20m ()
D-9 | 4418250 0.11 0.100 0600mm _ (B) %
CA'NA DULGE
N3No. Estacion Q | - Tipo
Stalion m3's : Type
0-1 0+060.00 5.01 0.060 12x1.2m
D2 14059.77 1.11 0.030 0800mm (B}
D-3 14850.00 24.45 0.030] 206x20m (IH)
0-4 2+268.00 21.00 0.050] 20x20m (1)
D-5 2+500.00 0.78 0.080 0600mm {A)
LA SECA , _
NofNo. - Estacion Q | Tipo
Station’ md/'s . Typs
D-1 0+414.50] 2.00 " 0.050 0800mm (B)
D-2 : 0+879.50 23.22 0.030] . 20x20m (8
D3 21014.00 2865 0.085; - 20x2.0m (i)
D-4 2+4700.00 1.70 0.040| 2800mm (A)
D-5 3+4100.00 222 0.100 0B0OmmM (A)
D-6 31450.00 170 0.100 0800mm_{A)

.
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LOS CUYUYES

. N*/Ng. Estacion Q Tipo
Station m3/s Typo
D-1  0+160.00 0.89 0.020 0800mm (B}
D2 0+920.00 3.00 0.223 0800mm (B}
0-3 14600.00 7.33 0.080 12x1.2m
D4 14860.00 1.33 0.060 0800mm (A}
D-5 2+260.00 1.00 0.080 a600mm (C})
D-6 21645.00 1.56 0.045 0800mm (A}
D-7 2+200.00 12,67 0.120 1.2x1.2m
(oX:} 2+960.00 12.67 0.100 1.5x1.5m
D-9 4413350 39.76 0.120 20x2.0m (i)
O-10 446€0.00 10.00 0.030 1.5x15m
D1t 5+286.41 2.11 0.020 01000mm {A)
D-12 6+150.00 2.1 0273 6600mm (C)
D-13 6+320.00 2453 0.015 25x25m (i)
D-14 6+860.00 1.56 0.080 0800mm {C)
D-15 7+105.00 0.67 0.040 0800ram  (C)
0-16 7+460.00 6.89 0.223 £1000mm (C)
0-17 7+895.00 1.78 0.090 0800mm (C)
D18 B+545.00 3.56 0.070 ©1000mm {C)
019 8+660.00 4.87 0.100 ¢ 1000mm  (A)
D-20 9+590.00 46.92 0.100 20x20m (i)
D-21 114086.69 13.67 0.070 i.5x15m
0-22 114230.00 27.44 0.060 20x2.0m (i)
0-23 13+596.25 15.10 0.106 i5x15m
0-24 14+378.00 6.89 0.072 f2xt12m
025 14+453.00 1.33 0.026 o800mm (A)
D26 144584.41 0.68 0.0%0 o600mm (B)
POZA HONDA INLET
Ne/No. Eslacion Q Tipo
. Station m3/'s Typs
D-1 04049.50 0.48 0.080 e600mm (C)
o2 0+402.00 0.72 0.050 6600mm (C)
0-3 0+493.91 0.91 0.050 0600mm_(C)
L1 24
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