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Introduction 

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

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

• It is surrounded by residential buildings with low 
vertical rise. 



Architectural Aspects 
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Site plan 

6 Before After 



Ground Floor 
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Before After 

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

 



Mezzanine Floor 

8 Before  After 



Second Floor 
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New story was introduced as being a women part. 



Elevations  
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Elevations  
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Sections 
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Environmental Aspects 
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This category includes: 
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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 

Water supply 

Fire fighting system 

Elevator 



Solar radiation (summer study as a sample) 
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Before  

After 



Overshadowing analysis 
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Shadow in winter (Dec-Feb)Early morning 

 
Shadow in Summer (Jun-Aug)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  

 



Natural Lighting 

Daylight factor at ground floor  19 

Before  After  



Artificial lighting 

Characteristic Value 

Illuminance 200-300 lux 

Efficacy 130-180 lm/watt 

Uniformity ratio 0.8 

Color temperature ~5000 k 

CRI 70-85 
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Office render by Dialux. 
Gym Hall render by Dialux. 
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Luminaries used  

Gym Hall design  

Work planes 
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Illuminance value chart  

UGR at S70 

UGR at S71 



space Required 

illuminance 

(lux) 

Perpendicular 

illuminance 

(lux) 

Required 

Uniformity 

Uniformity Comment 

Gym Hall 200-300 389 0.60 0.58 Ok 

Office 500 554 0.60 0.65 OK 

Waiting area 200 329 0.40 0.50 OK 

Reception  300 319 0.60 0.42 OK 

First aid 500 507 0.60 0.64 OK 

WC 200 207 0.40 0.54 OK 

Showers 200 237 0.40 0.57 OK 

Lockers 100 114 0.40 0.42 OK 

Changing area 200 206 0.40 0.50 OK 

Entrance 200 226 0.40 0.45 OK 

Cafeteria  200 205 0.40 0.48 OK 
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 Lighting system in gym hall could be 
dimmed up to 50% at day time due to 
natural lighting. 



Acoustical Analysis 
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Parameter Value 

RT60 1-1.5 sec 

SPL 80-100 dB 

NC 45-50 

STC >50 

STI 0.6 



Gym hall design  
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Ceiling materials  
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 RT60  

Speakers used are of canon type (V100). 
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 Direct SPL 
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 Articulation loss 

 STI 
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Electrical system 
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Cooling and Heating loads calculations 
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 External wall 

 Roof 

 Window 
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HVAC system 
System component specification   

35 



36 



37 Drainage system in ground floor 

Drainage system 
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Drainage system in mezzanine floor 



39 Water supply system in ground floor 

Water supply 



40 Water supply system in mezzanine floor 
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  diameter Losses 

vertical 2.5 1.88 

horizontal 2 0.6 

branch 1 0.84 

meter 2 5 

Total losses 8.32 < 9.25 ok 
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Fire fighting system 

Firefighting system in ground floor 
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Detecting system 

Smoke detector 

Heat detector 

Flame detector 

Manual detector 

Functional area Type of extinguisher 

Gym hall Water sprinkler 

Corridor Water sprinkler 

Office Dry powder extinguisher 

First aid Dry powder extinguisher 

Mechanical room Dry powder extinguisher 

Storage Dry powder extinguisher 

Reception Dry powder extinguisher 

Waiting area Water sprinkler 

Cafeteria Water sprinkler 

Kitchen Dry powder extinguisher 
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Parameters Elevator 2500/350 

P (normal passenger load per trip) 13 

Round trip time (RT) 90 

hc =
𝟑𝟎𝟎𝑷

𝑹𝑻
 43.3 

N = 
𝑯𝑪

𝒉𝒄
 3.1 

Ń 4 

I = 
𝑹𝑻

Ń
 22.5 OK 

PHC = 
Ń×𝒉𝒄

𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏
 

1.25 OK 

Elevator  



Systems integrated 

45 Integrated design in ground floor 



46 Integrated design in mezzanine floor 
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Integrated design in first floor 



 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/m² 
       SID = 4KN/m² 
       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 
      0.76D+0.76SID+1L+1EQy 
      Envelope 
      Service load 
 

Section in wall. 

Section in floor. 



Slab 
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Tow way ribbed slab, thickness = 0.35 m 

Beams 
• Drop beam 0.6 × 1 m 
• Hidden beam 0.6×  0.35 m 

Columns 
• Long columns 0.6 × 0.55 m 
• Short columns 0.6 × 0.3 m 



Columns layout 
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Model checks  
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• Compatibility  
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Etabs values for equilibrium check 

Hand calculated values for equilibrium check. 

• Equilibrium 

Load By hand By sap Error% 

Dead load 17553 17381.6185 0.98% 

Live load 6735.55 6879.2077 2.08% 

SID load 9750.64 9768.4097 0.18% 
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Stress-strain check for columns. 

Column Trib. area Pu slab Pu beam Column 

weight 

Pu total From 

ETAB 

Erorr% 

Corner 7 441 86 45 572 685.8 16 

edge 35 1470 510 99 2079 2018.8 2.98 

interior 50 2100 862.5 99 3061 

  

2795.8 9.4 

Stress-strain check for beam. 
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Stress-strain check for slab column strip. 

Stress-strain check for slab middle strip. 

Stress-strain check for beam  

Stress-strain check for slab in y-direction 

Location of 

moment 

By hand By Etabs Error % Check 

Exterior (-) 380.7 1014 7.55% ok 

Positive 1356.3 987 

Interior (-) 1665.6 1437 

Location of 

moment 

By hand By Etabs Error % Check 

Exterior (-) 126.9 430 20.3% ok 

Positive 452 460 

Interior (-) 555.15 640 

Location of 

moment 

By hand By Etabs Error % Check 

Exterior (-) 323.6 686 44.8% ok 

Positive 1152.8 481 

Interior (-) 1415.8 583 
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Deflection check for critical beam 

Deflection check for slab. 

Shear check for critical beam. 

Shear check for slab. 

Deflection Check Shear check 

By hand By Etab check 

Ln\240 = 0.045 0.024 OK 

By hand ByEtab Check 

Ln\240 = 0.045 0.0338 OK 

By hand By Etab Check 

ØVc =345.4 268 OK 

By hand By Etab Check 

ØVc =177.6 130 OK 



• Seismic zone:2B 

• Soil profile: SD 

• Ca=0.28 

• Cv=0.40 

• R=5.5 

• Manual  V = 3935.3 KN 
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Seismic Checks 

 Base reaction check 
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 Mass participation check 



Story height X-DIS Y-DIS X-DRIFT Y-DRIFT X-DELTA Y-DELTA Delta limit 

0 0 0 0           

1 4000 0.089 0.04 0.089 0.04 0.34 0.15 80 

2 4000 0.043 0.311 -0.046 0.271 -0.18 1.04 80 

3 4000 0.063 0.717 0.02 0.406 0.08 1.56 80 
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 Drift check 
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 Period check 

T = 0.0488×ℎ
3

4 = 0.408 sec   



Column-beam layout 
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Column C1 detailing  
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CC1 



Beams design  

63 

B1 



Slab detailing  
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Footing Design  
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 Quantity Surveying and Cost Estimate 

• 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 
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