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Architectural aspects
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Figure 3 north elevation

Figure 5 south elevation




Figure 2 east elevation

Figure 4 west elevation
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ral aspect

Materials:
Concrete with compressi
Yield Strength of Steel Fy=
Bearing capacity of soil = 150

Loads:
Live load =5 1
SI.Dead load =
External wa

Standards/CodeS:
The Amerti

for reinforce
-
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Seismic Zone Factor,Z
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Base shear check

ural aspect
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Structural aspect
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Structural aspect

beam | 223.5| 219.317| 1871588
slab | 361]  3.75] -3.87812
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Structural aspect

Drift limitation = 2 % times the story height.
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Structural aspect

s participate ratio check [MMPR]

The MMPR check according to UBC code must be greater than 90% to use
response spectrum analysis.
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Structural aspect

shear from response spectrum cases
ase shear from equivalent static method through modifying scale factor.

Period | Period
Period | limit use Weight A% V Old new
Axis || T (sec sec sec kN manual || ETABs S.F S.F

Ne
0.691 | 0.7056 | 0.691 | 75456.81 | 7941.77 | 8807.4 | 1783 |2399.03

o=
0.521 | 0.7056 | 0.521 | 75456.81 | 10533.14 | 9039.3 | 1783 | 2826.59
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Structural aspect

s Center columns
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Structural aspect

Design of structural elements
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Structural aspect

T.B 5014

B.B 5014

1010@10mm

Section A-A

TB5014 L= Sm In Beam |

I —
B.B5014 L= 5m




Structural aspect

= Beam

T.B 4018

2010@10mm

Section A-A Scale 1:20
In Beam 2

BB 10018

2010/170 2410710 be10/10 2010/170 2910/10
3 I3mMm———54 m— =13 m

79 m
.\‘ '\‘ 0.6

0.7 m

g = R TB6@20 L= 25m
I_T.BJQ.LL]_a.m— — ) g —
—TB40IR L= 45m ___ TB5@I8 L= 7m
—_—

—
BB5014 L= 5m

BB 10018 L=




Structural aspects

= Slabs

40cm —
2014 Bottom

69141 M

6012/1 M

Section 1-1
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Structural aspect

= Slab
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Structural aspect

= Shear wall

1914/200 1814/200 16914

e e e & B00/150
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Structural elements

alr case

7414 @ tcn

42 @ 15cn

Section A-A
Section A-A in Stair 1
Stair 2



Structural aspects

Design of structural elements
Water tank

6@14 /m (L = 12m) 6014 /m 6@14 /m (L = 7m)

6014 /m (L = 12m) 6014 /m 6014 /m (L = 7m)

6016 /m (L = 9m) 6916 /m (L =9m)

12025 /m

7016 /m (L = 12m) 716 /m (L = 7m)

7616 /m 7016 /m

7616 /m (L = 12m) 716 /m (L = 7m)



Design builder program

Acoustical design

Thermal behavior @

solar radiation
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Dnitr sur ase

Iriner surface

J20.00nm - Bapyof Tenazzalin (12010 B

Inner surface

Jute: s ar ace
Outer surface

Inner surface 35



gy consumption for the

Site and Source Energy

Total Energy [kWh] Energy Per Total Building Area [kWh/m2] Energy Per Conditioned Building Area [kWh/m2]

Total Site Energy 91032.65 79.31 79.31
Net Site Energy 91032.65 79.31 79.31
Total Source Energy 288300.40 251.17 251.17
Net Source Energy 288300.40 251.17 251.17

uncomforting

Comfort and Secpeiist Mot Met Summary

Facility [Hours]

Time Setpoint Not Met During Occupied Heating 0.00

Time Setpoint Not Met During Occupied Cooling 0.00

Time Not Comfortable Based on Simple ASHRAE 55-2004 371.67

The average is between: (0.5 -

05

V] IHI'
M"‘!h. IM-!-!- !Mﬂ’l

Jan 2002
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Daylight
factor:
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avironmental aspects

STC (Sound Transmission

Normal school busldings without  Classrooens
extraocdinary o unusual Corndor or public areas SIC 40 S1C 38
activities OF requisements Kitchen and dining areas STC S0 SIC 47
Shops STC 50 STC 47
Recreation arcas STC 45 SIC 42
Music rooms SICSS SICSO
Mechanical equipment STIC S0 STC 45

roCeS
Todet areas STC 45 SIC &2
Music practice Adacent practice rooms STCSS SIC S0
TOOms Coeridor and public areas STC 45 S1C 42
Executive areas, doctors’ Office Adiacent offices SIC SO SIC 45
suntes, confidential privacy General office arcas SIC 48 SIC 45
requarements Corridor or lobby SIC 45 SIC 42
Washrooms and toilet areas STC S0 STC 47
Normal office; normal privacy Office Adyacent offices STC 40 SIC 38
fequarements; any occupancy Corridor, lobby, exterior STC 40 STC 38
using rooms for group Washrooms, kitchen, dning  STC 42 STC 20
meetings

Conference rocems Other conference rooms STC 45 STC 42
Addacent offscr STC 45 STC 42
Caorndor or lobby SIC 42 STC 20
Extence of buddng STC 40 STC 38
Kitchen and dining areas STC 45 STC 42
Large offices, drafting areas, Large general Corridors, lobby, exterors SIC 38 SIC3S
banking floors, eic office aeas Data-processing area SIC 40 SIC 38
Kitchen and dining arcas STC 40 STC 38
Motek and urban hotels, Bedrooms Adiacent bedrooens? STC S2 STC SO
Hospitals and dormntones Bathrooen® STC S0 SIC 45
Lmving rooms* SIC 45 SIC 42
Dwung arcas STC 45 sic42
Cormndor, lobby or publc STC 45 SIC 42

paces

OITC standards for each space




avironmental aspects

STC (Sound Transmission
Class )

 Acoustical
design:

: Classroom with floor of the above classroom
lassroom beside classroom

© Transmission Loss (dB)
................... -~ STC 46
Flanking Limit

© Transmission Loss (dB)
STC43
Flanking Limit
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B Auto Scale

[l Show Flanking Limit

500 1000 2000 4000
Frequency (Hz)

----------------- B Auto Scale
[l Show Flanking Limit

250 500 1000 2000
Frequency (Hz)
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Environmental aspects

STC (Sound Transmission

Class okl
STC Value of wall of the corridor ) STC value of Art room with kitchen

STC 42dBere>
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vironmental aspects

ne by using Ecotect

|i-".

Dead spaces’ (sound decays rapidy)
. —————— 1}

"Live spaces (sound persicts)

Intimate’ Drama

FreDnng  Casual Restaw

—_ -
e
Recordng & Broadcasting
Studos

Increasing Reverberance

Mussum
T

al

02 04 06
Reverberation Time (sec)

RT standards

Room Type

Sports Hall
School Corridor/Stalrvwedl

Dining RoomvCanteen

A, crlaton spaces U by studens

Suggested R1

Indoor sports hal LS
Gymnasim <l
Dance studo <1l
Simming pool Ql
Itervenng/counseling ooms, medca ooms | <08
Diing rooms <l




nvironmental aspects

Reverberating time by using Ecotect
d aftsoftware

STATISTICAL REVERBERATION TME

|
|
:
|
i
|
h
|
|
|

TOTAL SABINE NOR-ER MIL-SE NORER.  MIESE

RT (60) RT (60) RT (60)
FREQ. ABSPT. RT (60) RT(60) RT

63Hz: 266.170 0.10 0.06 0.08
125Hz: 244 005 0.07 0.09
250Hz: 199.075 0.08
500Hz=: 140.902 0.12

1kHz: 107.483 E 0.15

88.614
87.680
76.556

72.743




Environmental aspects

Reverberating time by using Ecotect
Art room before and  software

STATISTICAL REVERBERATION TIME

STATISTICAL REVERBERATION THE ms,

NOR-ER MIIL -SE

RT (60) RT (60) RT (60)

RT (60) RT (60) RT (60)

63Hz: 33.083

63Hz: 39.948 5 125H=z: 28.548

125H=z: 35.022 250H=z: 19.330

250H=z: 21.555
500H=: 12.135

300Hz: 9.539

dkHz. 1303

1xH=z: 4999

2kHz: 7.564

4kxHz: 8319

SkH=z: 11.348

16kH=z: 15479
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STATISTICAL REVERBERATION THE

SABINE NOR-ER MIL-SE

TOTAL

SABINE NOR-ER MIL-SE

TOTAL

63Hz: 65.759

034 039

0.48

63Hz: 64.987

125Hz: 66.301

0.46

0.54 038

125Hz: 56.602

250Hz: 42.678

500Hz: 30.802

0.89

096 0.63

500Hz: 23.116

2kHz: 21732

072 082 |

0.85

2kHz: 18773

8kHz: 20906

0.62 065

0.67

16kHz: 23.736

044 042 043

042 042

0.43

16kHz: 22 483




nvironmental aspects

Reverberating time by using Ecotect
software

Noris Eyring

TOTAL SABINE NOR-ER MIL-SE after

TOTAL SABINE NOR-ER MIL-SE before ABSPT. RT (60) RT (60) RT (60)

ABSPT. RT (60) RT (60) RT (60)

2kHz: 17.106 B i .75 2kHz: 20.035
4kHz: 20.362 A £ N 4kHz: 24 623

16kHz: 20492 K : ; 16kHz: 27.110




nvironmental aspects

S TOOM

RT 60 Direct SPL

a | & i 141 (260,226,080)
jﬂﬂ @@ mﬂ% |<[<<<1g »l| o >ILJ
' Calculaton #1 (Temporay) ~~ v| |DiectSPL v l 1000z j Thid Octave v | |No (2) Weigh v

Edit Room Data \ G.P - EASE 4.3

Data

- Reverb. Time Hev. Time I
Formula : 100 Hz 0.43
ving 160 Hz| 057

i ocked 200 Hz 067
250 o8

Interpolate | 315 Hz| 0.83

Desired [s] : 400 Hz 0.84
Il L 500 Hz 0.86

— 630 Hz| 0.87
B E;] | 800 Hz| 0.87
1000 Hz| 0.88
‘ 1250 He| 0.84
& Parameters - 1600 Hz 0.80
e 2000 He| 0.77
s : 2500 Hz | 077
[ 60 # 3150 Hz| 0.77
Temperature : 4000 Hz 0.77

[T :gg :z g;g Send Pictue To

2 3

Send Yalues To

Pressure :
1013 hPa

Recompute I

(" Combined b

_ Bedaw | 100Hz; 8450 dB
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Environmental aspects

EASE Aspect

Class room

STI Total SPL

| sld 9% B TR

Direct SPL [dd
B 0
i 77
:t 76
: [ 9C {3 73
SendPicueTo | 7 SendPicreTo | 7
[ Lock 7 2
SendVakesTo | 0 SendYabesTo | 0

Mat: |'|3E_

~Cursor Min: [F
Broadband ; 0.454

Cursor Min: |
1250 Hz ; 94.76 dB

47



vironmental aspects

Direct SPL

w
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vironmental aspects

Total SPL

181 [250;-2
|

Echogram | Fie Inlo

STiandMTI ot 1 #1 (250.-250.1 20

Scale
™ Lock

Send Picture To
Send Vahues To

Send Picture To
Send Yalues To

Mac: iz
Cursor Mn: g7

Cursor 100Hz ;1021868

Broadband ; 06877




vironmental aspects

APPEARANCE AND
DIMENSIONAL DIAGRAM
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Mechanical aspects

Manhole and roof drainage of
school

51



Water supply

Mechanical aspects
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Mechanical aspects

Fire system

edoth  +gasoline electrical combustible kitchen
ewood  egrease fires metals fires
*rubber  +oil

opapef

* plastics




Gas detector
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Mechanical aspects

Heating load values for each
space

Zone [Contont Temperaue (C) [SteadyState HeatLoss kW) [Design Capaciy ) [Design Capacty Wimn2)
Building 1 Total Design Heating Capacity = 36.730 (kW)
=IBlock 2 Total Design Heating Capacity = 17.830 (kW)

art and graft 2136 159 1.98 36.1985

‘since lab 120.88 | 3. |455513
‘head room 12040 | 145 |46.8574
reception 12004 | 0. 1382126
classroom 11793 . A 81.4290
kitchen 1759 . 1. 198.3821
preparation 17.32 [ 0. 139.1626
| canteen 16.49 _ . |1220189
=IBlock 2 1 Total Design Heating Capacity = 40.910 (kW) _ _ _
first aid 121.34 | 1. |52.7035
classroom 2118 . 5. 1119285
classroom 2118 ' 4. |112.0406
classroom 12109 ‘ L 112.4605
classroom 121.06 . 5. 1136532
b 2% 390 88 915701
classroom 120.94 | 6. |116.8864
| |classroom 12089 | 6. |1166112
=IBlock 2 11 Total Design Heating Capacity = 35.880 (kW)
labrotary 2069 . 5. 1079357
resource room 11943 | 3. [75.1157
‘classroom 11764 | 3. |85.6223
classroom 1764 | 5. 1855107
class room 1763 | 4. |85.7720
classroom 1763 | 3. 186.1292
classroom 1761 A A 85.9660
class room 1749 _ A 882727
sociel worker 172 | 1382951




MULTIV™ S
LGRED

ARUM***BTES

Specifications ARUM168BTES ARUM192BTES ARUM216BTES ARUM241BTES

Frames ARUM168BTES ARUM192BTES ARUM216BTES ARUM241BTES

Tons 14 16 18 20

B/h 168,000 192,000 216,000 233,100

Nominal Capacity
Btuh 189,000 216000 243,000 243,000

Buw/h 160,000 184,000 206,000 222,000

Rated Capacity'

Bwh 180,000 206000 230,000 230,000

Power Voltage ViHz/@ 208-230/60/3 208-230/60/3 208-230/60/3 208-230/60/3

Power/Communication Wiring Nox AWG 2x18 2x18 2x18 2x18

Cooling ol 5-122 5-122 5122 5-122

Operaing Range Heating F 2-61 -22-61 22-61 2-61

3‘;‘;"_“:0“"'?“‘ 'F 14-81 14-81 14-81 14-81

Dimensions (WHxD) Body I ABIVI6NE6-17/32x292932 481316x66-17/32x20-29/32 48-116X66-17/32x29-29/32 4B1316x66-17/32x29-29132
Net bs 639 659 666 666
Ibs 666 688 694 694
Sound Pressure’ ) 610 620 640 650
Rated CFM 10300 10300

Weight

Fan (Propelier)
Max CFM 11,300 1300 il

Type DC Scroll DC Scroll

Compressor (DC Scroll) il Type PVE/FVC68D PVE/FVC68D

Quantity 2 2 b 2 Cog =
Coating Black Coated Fin™ Black Coated Fin™ Black Coated Fin™ Black Coated Fin™

Heat Exhanger
Rows/Fins per Inch nm nr nm nr o a

LUquid Line S/8 58 58 5/8 =

[

1-1/8 138 \

/P Vagos Line

H/P Viapor Line [ 78 v . 1.1/8

Type

Charge ' - Wabeet Lo 4




Mechanical aspects

H-VAC diffuser
distribution

57



Electrical Data STC

Trina Solar

hotovoltaic system

TSM-245DCO05

Item number: 2108655

Manufacturer:
Cell type:

Number of cells:
Cell dimension (m

m/inches):

Connection type:

Frame color:
Foil color:

Trinasolar
monocrystalline
60

156 x 156 (6+)

MC type 4
silver
white

Mechanical Data & Design

Length (mm):
Width (mm)

Height (mm)

Bypass diodes:

Depth incl. backraijls/ connection b

ox (mm)
Ca th + (mm)

Cable length - (mm}

Max. pressure load (KN/m3)

Max. pull-off load (kN/m?):

Modular construction:



?hotovoltaic system




Lighting and
socket
calculations

60



Lighting used in Sarta building

Product data sheet
Luminaire layout plan

3FFILIPPI L 322x18W LED LGS 296x1196

FFilippi <

Article No. 21600 Manufacturer ENDO 106w

0oy Article No. ERD7308W RYX40BN  Ouumnare 998 Im

A102
il Article name Adjustable Downlight

4102 Im

»n - - B m

100,00 % B e = 1o Fitting x
1200TYPE_LED_3000

K Ra85 SuperWide

Luminous efficacy 1026 lm/W Polar LDC

ccr 4000K

CRI 82

Luminaire layout plan

PHILIPS

325W

3600 Im ) Manufacturer SIMES 750W

3598 Im Article No. $.3931 + 53911 454 Im

99.96 % . : )
) : & Article name MINISLOT WALL

Luminous efficacy  110.7 lm/W . =10 — ‘ ~
Fitting 1x QPAR 30 75W E27

30°

ccr 3000K Polar LDC

CRI 100




iIng system

to design the lighting system in project

Head master room
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Electrical design

FraEETTTTETTTETTTr 0 v il
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Teeme | 03| howin | sm | m
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et om 4 Totwd | S0 % W T 9 | swie | mowaewign | s | me |
ot | b0 | 6 | o | 80 | M N e | w9 | Twwin | sm | m
T | 6 | 2 | migee | m | &
T | 9 | 8 | en | ww | w |
Camr | % | smdd | TotokBDdmdlgnt | B0 | w4
“ spacename numofluminailes Iuminousflux .&.
e w0 e [
- Casen | ms | e | mipew | o | %0 |
Cwiges | 6 | 2 | Tewsn | m | % |
(g | 5 | 1 | ww | m [ s
S T R 7 N e i A P R
I T T I T
Cpewain | 6 | 2| i | o | & |
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Lighting distribution In Sarta
School
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Electrical design

pltage drop not

ble 1.5

ighting for ground floor
$pace name yolt length Roh) Rwire | power Vilrop % Vilrop I1oad Ich | lcable [crosssection [cirouit breaker |  Df

unit wlt m 0 ) watt wolt / amp amp | amp [ mm@ amp
dlassroom 2y 1 177E8 (118 3 (.32 0.106 191 25 | 266 [ LS50RO6 1 09
enterance Jr 3 1.77E48 (0% 2l 0.14 {057 1318 156 | L3 [ L50R{6 1 09
headmaster room W 4 1L77TE8 0047 2! 0062 0.028 1318 1506 | 173 [ LS(ED6 1 09
canteen P2y 1 177TE8 0212 2! 0.0 0127 1313 1506 | 173 [ L5(ED6 1 09

kitchen & 003 00l 15006 10
We W (.82 0.128 15006 10
oridor I 197 LTIE8 023 B4 0344 0.157 148 L | L%0 | L50EDG 10 09
storage Land 2 I k) LTIER (1% ) 0060 003 0328 0378 | 043 ) L50RD6 10 09
teacher room ] 33 LTS (018 3 0.52 0.114 1641 188 | 2071 | L50EQ6 10 09
Waltingarea I 2 LTIEL8 00U % 007 0003 028 037 | 0387 | 150EL6 10 09
secertary Iy 3 L7TIEL8 (035 95 0 0.008 049 (056 | 0651 | 150EL6 10 09
) 0046 001 15006 10
stairs 2 ) (.85 0016 15006 10
lab I 12 LTIE8 (142 560 0400 0.182 288 35 | 30| LSRG 10 09
30 0129 0069 150606 10
preperation , &) (.68 0026 150E06 1

stairs

artroom




Electrical design

lightingfor fist floor

Space ame il length Roh () Rwire | power Yarop Widop | |Load leb | lcable | crosssection [iruit breaker |  [f

(it wolt il 0 0 it yolt / anp amp | amp | met | amp
dasstoom ) 102 L7 0 | W 0% 0108 190 VM LN | 0 | 09
dassroom? ) ! LT W | W 006 00 190 W6 LN | 0 | 09
dasstoom3 0 135 L7 05 | W 0314 018 190 W LN | 0 | 09
dassroomd ) § LT 0y | W 018 0085 190 VI LN | 0 | 09
dassroom i b3 L7 0w | W 0146 0067 190 R
dasstoom 0 145 LT o | W 03 015 190 VLI LN | 0 | 09
lobby i) ! LT 0 | N 003 04 138 S
qmplter foom 0 5 LT 09 | W 010 007 L% W1 LN | 0 | 09
firstaid i i LT 0 | 95 000! 008 049 0566 | O%L| LEG | 10 | 09
ridor 0 9 LT 0 | 03] 0251 1R S
storage | ) ¥ LT 0.4 f 00 003 038 038 [ OB4] LRG| 0 | 09
storage 2 ) i LT 013 tb 003 000 033 033 [ OMI| LNEG | 10 | 09

stairs ‘ ! 1LY 10

stars 2 LYE6 10




Electrical design

tingorsecond floor
Spacename ol length Roh ) Ruire | power | Vdop Wiy | lload lcb | cable | rosssection [oithreaker | [
Unit ol M 0 0 | wat olt / i ap Lamp | o | amp
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Electrical design

first floor
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Electrical design

main circuit breaker

L nitbele
hame e _ight Lot _lotlpover Lo b bl etbreder scarea e

oun

FIRST DBC

—-m--

SECOND

woss | T | mwdwmomsssn 0 @ n 3

71



Electrical design

circuit breaker of ground floor
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circuit breaker of second floor
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Cost Estimation

2288440
852368

Structure and Finishing | 1806808

27230.9
666186

8031.6

Total cost

3459629.902
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Any question

80



