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Introduction

Project objectives are:
e Evaluation and analysis of the existing Rogue gymnasium.

* New integrated design is introduced taking all strengths into consideration and
demolishing all weaknesses.




* Rogue fitness club is a time parted gymnasium
located in the city of Jenin.

* The gym is located in a neighborhood called Hai-
Albasatin which is about 2km away from the city
center/

* Itis surrounded by residential buildings with low
vertical rise.
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Ground Floor

Modifications made:
* Some spaces has to be enlarged such as changing area, showers and WC'’s.
e Other functions are introduced such as a first aid room, waiting area and a children zone at women’s section.
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GYM HALL
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Second Floor

New story was introduced as being a women part.
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Elevations
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Elevations
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Environmental Aspects
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This category includes:

Solar radiation on building surfaces

Overshadowing analysis.

Daylight factor inside the building spaces & artificial lighting

Acoustical Analysis and design

Cooling and Heating loads calculations

HVAC system

Drainage system

memed  \Water supply

Fire fighting system

Elevator

14



SOlar radiatiOn (summer study as a sample)

Before

After

Results
Average Insolation

274,044 vn
187 Wh/m?
Study Settings

1,462 m?selected

6/21 to 6/21 sunrise to sunset

-

Results
Average Insolation

297,397 wn

170 Wh/m?
Study Settings

1 ,745 m? selected

6/21 to 6/21 sunrise to sunset

-
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Overshadowing analysis

Shadow in Summer (Jun-Aug)Early morning

Shadow in winter (Dec-Feb)Early morning
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Shadow in Summer (Jun-Aug)noon time

Shadow in winter (Dec-Feb)noon time
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Shadow in Summer (Jun-Aug) evening

Shadow in winter (Dec-Feb) evening
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Natural Lighting

Before After
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Artificial lighting

CRI 70-85

Office render by Dialux.
Gym Hall render by Dialux. 20



Gym Hall design

Luminaries used Luminaire list
PROLED Flex Strip 1200 Single Extra Bright Mono - WW

Procal Piotat Luminous efficacy
- * 180690 Im 2606.8 W 732 Im/w
t §
- . pcs. Manufacturer Article No. Article name P o Luminous efficacy Index
35 BRIGHTSPECIA LED-LAMP  FIRMUS BLACK 400W 22961Im 574 Im/W
u ¢ LLIGHTING
-]
30 PROLED L678065 Flex Strip 1200 Single Extra Bright Mono - 365W 3344 Im 917 Im/W
[ — 3344 1m N ‘ W
Luminous efficacy  91.7 Im/w 13 PROLED L71A308W Downlight Sirius B0OU - Type A - NW 86W F701Im 89.5 Im/wW
cCcT 3000 K
n i oy 3
CRI 90 LT —— Ham
BRIGHTSPECIALLIGHTING FIRMUS BLACK Work pla nes
1 o
BR GHT 7~ 1
SPEGIAL LISHTING il &
L "
P 400
a o
Drame 3165 Im
Pruminaive 2296 Im
n
w g > >
Luminous efficacy  57.4 Im/w T i o cons .
T 3000 K
Polar LDC
CRI 83

21



20.00

|5.00

j0.00

[lluminance value chart

©
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UGR at S70

UGR Gym Hall (UGR)

Strongest glare at 120

max 129
A e
Target £22.0 ,-/ \\_
III .Iu
Viewing sector 30° - 120° | 13 .'I

'
Step width 15° \h__ __.//

Height 1.700 m

Index 570

UGR at S71
UGR GYM Standing (UGR)

Strongest glare at

max

Target £22.0
Viewing sector 30°-120°
Step width 5
Height 1.700 m
Index 571
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Required Perpendicular Required Uniformity Comment
r illuminance | illuminance Uniformity

(lux) (lux)
200-300 389 0.60 0.58 Ok
500 554 0.60 0.65 oK
200 329 0.40 0.50 oK
300 319 0.60 0.42 oK
(Firstaid [ 507 0.60 0.64 oK
200 207 0.40 0.54 oK
| Showers ~ [IPTN 237 0.40 0.57 oK
100 114 0.40 0.42 oK
200 206 0.40 0.50 oK
(Entrance  [JEDN 226 0.40 0.45 oK
200 205 0.40 0.48 oK

X/

%+ Lighting system in gym hall could be
dimmed up to 50% at day time due to
natural lighting.
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Acoustical Analysis

Parameter

RT60

SPL

NC

Value

1-1.5 sec
80-100 dB
45-50
>50

0.6
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Gym hall design

Ceiling materials

. Absorption Coefficient of PLAST/LTHF: - Absorption Coefficient of Rubber Tiles
0.8 0.8
06 0E
0.4 0.4
00 02 s
125 250 500 1000 2000 4000 g000  Hz 0.0
Absorption Coefficient of PERFPANELT 125 250 500 1000 2000 4000 8000 He
1.0 Absorption Coefficient of WIND GLASS
08 1.0
06 08
0.4 06
02 04
0o IR S S
125 250 500 1000 2000 4000 8000 Hz 00
125 250 500 1000 2000 4000 8000  Hz
Barrisol - Miniperf Absorption Coefficient of MIRROR
12 10
o ¥ & W A & 08
0.8 . % ® W 8 0.6
0.6 0.4
s / Y v W w ™ A 0.2
0.2 \.‘ x - " o . 0.0
oo 125 250 500 1000 2000 4000 8000  Hz
a/Hz 125 250 500 1K 2K 4K Picture
Alphz Tableshest ;
125 250 500 1K 2K 4K
0.02 0.04 0.25 0.56 0.36 0.19
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RT¢,

Speakers used are of canon type (V100).
Sabine Feverberation -
20 Band FTime [z]
100 Hz 1.05
1804 | 122He 108 dB SPL [1m]
160 Hz 113 110
180 200 Hz 123 b ax
: 250 Hz 1.35
Laod | 315 136 G W
: 400 Hz 1.37
500 Hz 1.38 BB
1209 1 e s 1.19
800 Hz 1.04 44
1003 14000 Hz 0.93
1250 Hz 0.97
0808 1500 Hz 1.02 22
2000 Hz 1.07 Min
HEDs 1 o500 Hz 1.08 0
3150 Hz 1.07 125 250 8500 1000 2000 4000 3000 Hz
2405 | 4000 He 1.0
5000 He 0.95
9208 | e300 He 084
8000 Hz 0.7z
0.00
B2 125 250 BO0 1000 2000 4000 8000 16000 10000 Hz D&
finHz
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+» Direct SPL

___________________________

4kHz

dB Total SPL[Z] at 1 #1 [-2.01:5.61;1.70)
L R R, EEE b T - o el el bl Ll LA Bl R L Bl T

935

90.5




% Articulation loss

75 Articulation Loss (M) at 1 #1 (-2.01; 5.61;1.70)
p ] S RS A RS O N A N S S R | RS
? _______________________________ I Y NN N N R A I W P F
3] A ! PR N A S S S S
Broadband
J
% STI
STI (M) and MTI at 1 #1 (-2.01:5.61:1.70)
1T TR -
117 S R R A /
06|-- “ - -
_\________/
13 S (R R I S A N
04 Hioadband
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27| 41 &7 50 55| 57| 68 STC 5 5 _—

Wall: 1 x 30 mm mm Plasterboard + 1x 100 mm CMU Hollow {95 1b/ft’) = Steel Stud (1.0-1.6mm) « 04 mm Fibreglass (10kg/m3) = 1x

30 mm mm Plasterboard

ks =
Help
7 Single I
55 (50| 52|48 (452115
Floor covers | Pal
concre P G 1
L r— Products

Composite Floor-Dek 2
Composite Floor-Dek 3
Lightweight concrete

Brick

CMU Hollow (95 Ib/ft)

CMU Hollow (115 Ib/ft’)
CMU Hollow (135 Ib/ft’)
CMU Grout Filled (95 Ib/ft’)
CMU Grout Filled (135 Ib/ft)
Hollow Concrete planks

Aerated Concrete
" Gyperete
— =
l L]
I :
| I +— 1 ¥ &5
= Z..lee
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Electrical system

51} [+
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Socket Calculations for Ground floor

Mame $fof Powerl . . s::?:n circuit
-y Yolt cocket length | Roh | Power |watt)™0. | R{wire] | I{load) | ¥drop |%V¥drop| lcb | 1cable ol area | breaker
on bored ! cable
Unit yolt meter | wat | wat | Q| amp | ol amp | amp | mm'2 | amp
P1 20 B RS |TE0 00 | 600 IA] 200 030 | 0m i 36T 2h [
F? Pl 4 R A 11 1 1 O - 11 O T R - 2h T
DE| F3 Pl b T 1 O O 1 A1 1AL 0 | 2% | 21 2h [}
P4 Pl B 7T 200 | B0 | 005 | 273 | 03 | 006 | W | 1A 2h [
P4 Pl 2 A T 1 I B0 | 004 | OBR | 002 [ om | 078 | 090 2h [}
LM i
DR P1 20 1 L Pl | O I 01 1 T - IO 1 2h [
S T2
DE3 F1 Pl i N5 |TEOY 00 | A0 | 02 | 955 | 20 | 0% | 09 | 2R | 25 [
F2 Pl [ A (TE0NE) 400 | 00 | 0B | R45 | 0BD | 03 | BZ | 7A 2h T
S 11000




Cooling and Heating loads calculations

Cross Section

Thickness (m) 03630
Kin-Infemel het capacity (Ujm2-K) 8508
100 00 Concrele, cas - e Uppex tesistance i (m2-KW) 2639
RN — — Lower resistance limit (m2-K/W) 283
* External wall 8000 XPS Extdd Poyene ~CO2Bloning Vel sufaceto sufee (Win?-) 0375
T S SRR ETE = R-Value (m2-KW) 2839
. 1100.00mm Concrete blocks/tiles - black, hollow, kghtweight, 1500 U-Value (WImZ-K) 0.352
Innes surface
Cross Section
Outer surface
4.00mm_ HoofinalAsphalt (ol fochinglinot to scale]
0:0 Roof 40.00mm  Concrete, cast - bghiweight
Toess ) o
7000mm  Concrete, Reinforced (with 2% steel] Kim - Intemel heat capacity (KJ/m2-K) 280192
T Upper resistance limit (m2-KW) 3076
Lower resistance limit (m2-K/\) 2914
280.00mm Concrete, Reinforced (wih 2% tlesl) U-Value surface to surface (W/m2-K) 0347
R-Value (m2-KW) 3025
U-Value (W/m2-K) 0.331
Inner surface
o% H Calculated Values
¢ W|ndOW Total solar transmission (SHGC) 0.474
Direct solar transmission 0.354
Light transmission 0.381
U=value (IS0 102927 EMN B73) (Wm2-K) 2.509
U-Yalue (W/m2-K) 2.379
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19.07
EnergyPlus Output

18
16 +
14 +
12
10 +
g -
i

Temperature (°C)

Temperature and Heat Loss

Student

B Air Temperature (°C) BB Radiant Temperature (°C) I Operative Temperature [°C)

Hl Outside Dry-Bulb Temperature (°C)

40
30
20
10

Heat Balance (M/m2)

-10 4
-20 -

B Glazing (Wm2) B Walls (Wim2) [ Ceilings (int) (W/m2) B Floors (ifit) {
1 Floors (ext) (Wim2) [ Extemnal Infiltration (W/m2) B Extemal Vent. (W/m2

Wim2)
B Extenal Vent. (W/m2)

El Partitions (int) (Wm2) HEl Roofs (W/m2)

Bl Zone Sensible Heating (W/m2)

Air Temperature (°C)
Radiant Temperature (°C)
QOperative Temperature (°C)
Qutside Dry-Bulb Temperature (°C)
Glazing (W/m2)

Walls (W/m2)

Ceilings (int) (W/m2)

Floors (int) (W/m2)
Partitions (int) (W/m2)
Roofs (W/m2)

Floors (ext) (W/m2)
External Infiltration (W/m2)
External Vent. (\W/m2)
External Vent. (\W/m2)

Zone Sensible Heating (W/m2)

19.07
17.58
18.33
6.40
493
323
0.39
0.39
0.00
-1.79
-1.04
8.72
015
-17.32
37147
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Zang |Eomfmt Temperature ] |5[eady-5tale Heat Lass k] |Design Capacty (kW) |Design Capacity (W/md)

- Buiding 1 Tetal Design Heating Capacty = 73,250 (k)

-| GF Total Design Heating Capachy = 25,780 (k)

Gym Hall W 130 |1 6.26 805
entiance 18% 03 ||].IIB 1670308
mechanical 1oom 158 0 ||].I]I] 00000

We 1343 012 ||].15 7 57%
Walting area 1958 050 062 B
Teception 104 199 247 BIEN
dffce 158 03 040 55015
fist aid bk 07 ||].91 R 8%
devalor 1965 il ||].1|] pEKILE!
erliance 1916 053 ||].EB 418061

slais 183 0 ||]_.|2 T
Storage 1963 Al ||].12 BI04
showers bl 07 ||].94 55
changin area na 053 074 I8 2668
lockers a0 Ik 1.16 7 47
W 1958 04 0.5 2168
W 1961 oM |I].I]5 BER
W 1979 oM |I].I]5 T3




HVAC system

System component specification

Kvadra

Size: 150 - 450 mm
Air flow: 100 - 1075 m*/h | 28-299|/s

- Louver faced ceiling diffuser used for supply and return air, with removable core
- Manufactured from aluminium and galvanized steel, powder painted

in white RAL 9010

- Fixing directly to the square duct or to the round duct with KRC

- All sizes are stock articles

- Accessories: KRC transfer inlet, PER plenum box or opposed blade damper

59 - 634 cfm

KVK Slim EC

Box fan with circular duct connection equipped with
EC motor

Insulated hatch for easy maintenance

Used for supply and extract of air in different
applications such as commercial and residential
bulidings

Air volumes from 42-1670 /s (150-6000 m?/h)

'./A\

GHP

Description

Gas-engine Heat Pump VRF System

TICA GHP variable refrigerant flow ( VRF) are JV cooperating with YANMAR Japan. The Yanmar GHP variable refrigerant flow (VRF) air-
conditioning system provides a very flexible way to provide highly efficient gas powered heating and cooling for buildings. Each system
comprises of a gas engine powered outdoor unit which exchanges heat energy with the outdoor air, and multiple indoor units whicj

exchange heat energy with the air in the building.

Cooling capacity: 45kW~85kW
Heating capacity: 50kW~95kW

35



Space

Gym Hall
Entrance

W«C

Office

First aid room
Elevator
Stairs

Storage
Showers
Changing area
Lockers

WwWcC1

WC 2

WC3

Total

Area (m2) Volume (m3)

354.98
2.85
3.21
6.76
13.62
3.51
11.36
4.13
19.66
19.24
24.50
7.88
1.26
1.71

2839.84

11.40
12.84
27.04
54.48
14.04
45.44
16.52
78.64
76.96
98.00
31.52
5.04
6.84

Ground Floor

Peak cooling
load (w)

20297.51
845.49
304.01
435.75

1102.42
302.48
837.79

0.00
704.08
616.53
856.27
353.09
113.37
94.26
26863.05

Peak cooling load
per floor area
(w/m2)

65.76
341.62
108.79

77.20

93.05

99.14

84.84

0.00

41.18

36.85

40.20

51.56
103.14

63.43

Air flow

(L/s)

1180.00

60.00
20.00
30.00
80.00
20.00
60.00
0.00
44.00
40.00
40.00
22.00
7.00

Flow rate # of
[ diffuser diffusers

250.00
30.00
30.00
30.00
30.00
30.00
30.00

0.00
30.00
30.00
30.00
30.00
30.00

[l R T LS S R S R e T LS R T IR e S I )]

S
l!
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Drainage system

Lockers Room

S/

Drainage system in ground floor



a3 S S S S S S 2 i S S

Drainage system in mezzanine floor

38



Water supply system in ground floor
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Water supply system in mezzanine floor 40



Total losses

2.5 1.88
0.6

0.84

8.32 <9.25 ok
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Fire fighting system
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Entrance

Firefighting system in ground floor 4,




Functional area
Gym hall
Corridor

Office

Mechanical room
Storage
Reception
Waiting area

Cafeteria

Detecting system

Smoke detector SD
Heat detector HD

Flame detector (=)

Manual detector

Type of extinguisher

Water sprinkler
Water sprinkler
Dry powder extinguisher
Dry powder extinguisher
Dry powder extinguisher
Dry powder extinguisher
Dry powder extinguisher
Water sprinkler
Water sprinkler

Dry powder extinguisher

43



Elevator

P (normal passenger load per trip) [k
Round trip time (RT) 90

_300P 43.3
HC

e (0 3.1

populatwn
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Systems integrated

_aﬂﬂ o
1 m %
-y
k]
]
2t e
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<

Integrated design in ground floor
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Enfrance

M

T,
TRIRLNYT

Integrated design in mezzanine floor

s
SRR
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Integrated design in first floor
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Structural aspects
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Limitation of design

* Code: ACI 318-
* Material specifications:
Concrete compressive strength (fc’ = 24MPa)
Yielding strength of steel (fy = 420Mpa)
* Loads:
Live Load = 5KN/m?
SID = 4KN/m?
Wall = 20 KN/m
* Load combinations:
1.4D
1.2D+1.2SID+ 1.6L
1.34D+1.34SID+1L+1EQx
1.34D+1.34SID+1L+1EQy
0.76D+0.76SID+1L+1EQx

Stone 5 cm

Concrete 10 cm

Insulation 2 cm

Block 10 cm

Insulation 2 cm

Plaster 1 cm

Section in wall.

[ —— files 3cm

0.76D+0.76SID+1L+1EQy |
Envelope s

T

N A mortar 2cm
- T filling 10cm

Service load

Section in floor.



Slab

Tow way ribbed slab, thickness = 0.35 m

Beams

Drop beam 0.6 x 1 m
Hidden beam 0.6x 0.35m

Columns

Long columns 0.6 x 0.55 m
Short columns 0.6 x 0.3 m

T2012
1E88@30cm in two direction

&t iy

Section in ribbed slab in x direction

1E&8@30cm in two direction

sV Vil

Section in ribbed slab in Y direction

50



Columns layout
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Model checks

* Compatibility

R T
=

= e

S,
LS e
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e Equilibrium

Etabs values for equilibrium check

Load X Y iz X ™ Mz

Case/Combo kM kM kM kM-m kM-m kM-m
MH 3 006E-06 716185 |BOTIATDT | GTST24592  |.0001
— 0 2005606 6879.2077 156746553 152309899 |0.0001
sid 0 2028606 9768.4097 313002 2143438152 |-0.0001

Hand calculated values for equilibrium check.

17553 17381.6185 0.98%
6735.55 6879.2077 2.08%
9750.64 9768.4097 0.18%

SID load



Stress-strain check for columns.

Column Trib. area Pu beam Column From Erorr%
weight ETAB

Corner 685.8

35 1470 510 99 2079 2018.8 2.98

“ 50 2100 862.5 99 3061 2795.8 9.4

Stress-strain check for beam.

By hand y Et Error % check

Wu Ln*\8 =320.6 266 20.9% OK
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Stress-strain check for slab in y-direction

Stress-strain check for slab column strip.

Location of By hand By Etabs Error % Check
moment
ecwriorts | o

380.7 1014 7.55%

Positve RECCETNCY
interior () RECE RN,

Stress-strain check for slab middle strip.

Location of By hand By Etabs Error % Check
moment
| Exterior () | 430 ok

126.9 20.3%

| positve  [RES 460
| interior -] [ENE 640
Stress-strain check for beam middle strip  column strip middle strip
Location of By hand By Etabs Error % Check | | u |
moment
3.1800 ~=—16250 —=6-6086=—19700 —= 3.9350
| Exterior () | 323.6 686 44.8% ok

3.1800 4.1950 3.9350

1152.8 481
1415.8 583
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Deflection Check Shear check

Deflection check for critical beam

Shear check for critical beam.

By hand By Etab m By hand By Etab

Ln\240 = 0.045 0.024 @Vc =345.4 268

Deflection check for slab. Shear check for slab.

By hand ByEtab By hand By Etab
Ln\240 = 0.045 0.0338 @Vc =177.6

56



Seismic Checks

. Seismic zone:2B

*  Soil profile: SD

* (Ca=0.28
e Cv=0.40
* R=55

*  Manual V=3935.3KN

% Base reaction check

Load FX FY FZ MX MY MZ
Case/Combo kN kN kN kN-m kN-m kN-m
[ead 0 -2 697E-06 17381 6214 3830714955 6725106 |0.0000
Live 0 -1.795E-06 6879.2077 153674 6553 1523898985 | -0.0000
sid 0 -1.821E-06 5768 4097 211313.0031 -214343 8151 .0001
ECX Max ( 14012.1@ 3083.3881 4 B06EL5 30534.0776 140524 2628 303283 4461
EQY Max 18335.0661 CESEHH% 0.0001 38936 5235 183918.1361 1960214423

57



s Mass participation check

Sum X = 92%

Sum Y = 94%

Both are more than 90%

58



¢ Drift check

X-DRIFT Y-DRIFT X-DELTA Y-DELTA

0 0 0
4000 0.089 0.04 0.089 0.04 0.34 0.15 80
4000 0.043 0.311 -0.046 0.271 -0.18 1.04 80

4000 0.063 0.717 0.02 0.406 0.08 1.56 80



** Period check

3
T=0.0488xh4+ = 0.408 sec

(e Hode Peod X Y I Sum UK Sum LY aum i

8¢
i }1 (i }u.maz 167 }n }mmz L
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Column-beam layout

SW3
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Column C1 detailing

l

20028

20028

4@10@200mm

20028

A

4@310@400mm

s0@28 —0=— —

_\_\_‘-\_\_'_‘-\-.
4@10@200mm , 1 ﬁ

AL Y
f Section B-B

Scale 1:25

20028

4@10@200mm :E[B ﬁ

Su-mﬂ.)t
Sual::zs

CC1
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Beams design

- 5.45 0.6 6.23 06 4.28 =06
|"3'32° 2’?‘3"4 15020 |15‘3‘2‘]_ 28014 18020 ‘ ‘ 189920 28014 15020
T ' : | 1
‘ 1?570 i
iy e | -
90120 8@20 9920 8020 2@1Mﬂﬂn:‘ ‘ 020 8020
0.6 5.81 0.6 7.91 -0.6
‘ 18820 28014 15020 280014 18020 ‘
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Slab detailing
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Footing Design

Batiom bars 8820m in each direction

Top bars BE20m in each direction

Scale:1:50



Quantity Surveying and Cost Estimate

e Total cost of the project is 1772062 NIS.

Earth work = 277894 NIS
Structural work = 569711 NIS
Finishing work = 472974 NIS
Mechanical work = 283960 NIS
Electrical work = 168043 NIS
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Thanks for listening
Hope you Enjoy it



