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1.0 GENERAL 
 

This project covers the load carrying capacity check of Consular Office Building 

steel mezzanine floor at the U.S. American Embassy in Ankara, Turkey. A site 

survey was conducted by TMA Mühendislik. Ltd. on 25 January 2012 to find-out 

the existing structural system. This report covers the findings during survey and 

structural analysis of steel structure. 

 

2.0 DESCRIPTION OF EXISTING MEZZANINE FLOOR 
 

The mezzanine floor is a rectangular shaped (6m x 11 m) steel structure which 

resting on steel columns. Mezzanine floor has 6 main axis which vary from 1.36 

m to 3.00 m. Majority of steel sections are channel section (UNP-100) and box 

section (120x80x4).  

 

 

3.0 EXTENT OF WORK 
 

The work to be performed under this project covers the following major items of 

work.  

 

1. Site Survey to determine the existing structural system and elements. 

 

2. Determine the load carrying capacity of existing steel structure. 

 

3. Analyze the structural safety under considered loads. 

 

4.0 MATERIAL 
 

Steel material quality is considered as St-37. Material properties are listed in the 

given table below. 

 

Steel Properties 

Young’s modulus E = 210000 N/mm2 

Shear modulus G = E/[2(1+ )] = 0.3846E  

G = 81000 N/mm2 

Poisson’s Ratio: = 0.30 

Coefficient of thermal expansion: = 11.7 x 10–6/ °C 

 

 

 



 

  
 

5.0 LOADS  
 

5.1. Dead Load 

 

Self weight of steel members is calculated automatically by SAP2000 software. 

Mezzanine floor is covered with OSB panels. Weight of OSB panels is 

approximately 0.15 kN/m2. Weight of gratings and other covering materials is 

approximately 0.35 kN/ m2. As a total 0.50 kN/m2 dead load is applied. 

 

5.2. Live Load 

 

For office use live load should be considered as 2.50 kN/m2 in accordance with 

references IBC-2009 (International Building Code) table 1607.1 and ASCE/SEI 

7-10 (American Society of Civil Engineers Minimum Design Loads for Buildings 

and Other Structures) table 4-1. 

 

 

6.0 LOAD COMBINATIONS 
 

 

TABLE:  Combination Definitions

ComboName ComboType AutoDesign CaseType CaseName ScaleFactor SteelDesign

Text Text Yes/No Text Text Unitless Text

DSTL1 Linear Add Yes Linear Static DEAD 1 Strength

DSTL1 Linear Static DL 1

DSTL2 Linear Add Yes Linear Static DEAD 1 Strength

DSTL2 Linear Static LIVE 1

DSTL2 Linear Static DL 1

DSTL3 Linear Add Yes Linear Static DEAD 1 Deflection

DSTL3 Linear Static DL 1

DSTL4 Linear Add Yes Linear Static DEAD 1 Deflection

DSTL4 Linear Static LIVE 1

DSTL4 Linear Static DL 1

ENVELOPE Envelope No Response Combo DSTL1 1 None

ENVELOPE Response Combo DSTL2 1

ENVELOPE Response Combo DSTL3 1

ENVELOPE Response Combo DSTL4 1   
 

 

 

 

 

 

 



 

  
 

 

7.0 MEZZANINE FLOOR ANALYZE MODEL (SAP2000) 
Live load carrying capacity of mezzanine floor is determined by iteration. In this 

report only the final analysis results are represented. Iteration process started 

from live load value of 2.50kN/m2 and finalized at value of 1.50 kN/m2 .  

 

 

 

 
3D VIEW OF MODEL-1 

 

 
3D VIEW OF MODEL-2 

 



 

  
 

 

 

 

 

 

 

 
STRUCTURAL SECTIONS VIEW -1 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 
STRUCTURAL SECTIONS VIEW-2 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 
DEAD LOAD VIEW 

 

 

 

 

 

 

 

 



 

  
 

 

 
LIVE LOAD VIEW 

 

 

 

 

 

 

 

 

 

 



 

  
 

8.0 ANALYSIS RESULTS (SAP2000) 
 

 

 
AXIAL LOAD (kN) 

 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 

 

 
SHEAR 2-2 (kN)  

 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 

 

 
SHEAR 3-3 (kN) 

 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 

 

 
MOMENT 2-2 (kN.m) 

 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 

 
MOMENT 3-3 (kN.m) 

 

 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 

 
DEFORMED SHAPE (mm) 

 

Deflection Check: 

δall=L/300=3000/300=10 mm 

δmax= 6.3 mm 

 

δmax < δall   OK 

 

 

 

 



 

  
 

9.0 STEEL DESIGN  
Steel design calculations are computed according to AISC-ASD-89 code  

requirements automatically by SAP2000 design module. 

 

 

 

 
SECTION CAPACITY RATIOS 

 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 
STEEL DESIGN PAGE-1 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 
STEEL DESIGN PAGE-2 

 

 

 

 

 

 

 



 

  
 

TABLE:  Steel Design 1 - Summary Data - AISC-ASD89

Frame DesignSect DesignType Status Ratio RatioType Combo Location ErrMsg

Text Text Text Text Unitless Text Text m Text

1 120x80x4 Column No Messages 0.067359 PMM DSTL2 2.1 No Messages

2 120x80x4 Column No Messages 0.09286 PMM DSTL2 2.1 No Messages

3 120x80x4 Column No Messages 0.186289 PMM DSTL2 2.1 No Messages

4 120x80x4 Column No Messages 0.322164 PMM DSTL2 2.1 No Messages

5 120x80x4 Column No Messages 0.473939 PMM DSTL2 2.1 No Messages

6 120x80x4 Column No Messages 0.244278 PMM DSTL2 2.1 No Messages

7 120x80x4 Column No Messages 0.186415 PMM DSTL2 2.1 No Messages

8 120x80x4 Column No Messages 0.543111 PMM DSTL2 2.1 No Messages

9 120x80x4 Column No Messages 0.580948 PMM DSTL2 2.1 No Messages

10 120x80x4 Column No Messages 0.498038 PMM DSTL2 2.1 No Messages

11 120x80x4 Column No Messages 0.262424 PMM DSTL2 2.1 No Messages

12 120x80x4 Column No Messages 0.132263 PMM DSTL2 2.1 No Messages

13 120x80x4 Column No Messages 0.162747 PMM DSTL2 2.1 No Messages

14 UPN100 Column See WarnMsg 0.887741 PMM DSTL2 2.1 No Messages

15 UPN100 Column See WarnMsg 0.554842 PMM DSTL2 2.1 No Messages

16 UPN100 Column See WarnMsg 0.463673 PMM DSTL2 2.1 No Messages

17 UPN100 Column See WarnMsg 0.3739 PMM DSTL2 2.1 No Messages

18 UPN100 Column See WarnMsg 0.4823 PMM DSTL2 2.1 No Messages

19 UPN100 Beam See WarnMsg 0.25474 PMM DSTL2 1.5 No Messages

20 UPN100 Beam See WarnMsg 0.261774 PMM DSTL2 0 No Messages

22 UPN100 Beam See WarnMsg 0.502552 PMM DSTL2 0 No Messages

24 UPN100 Beam See WarnMsg 0.524246 PMM DSTL2 0 No Messages

26 BOX_U100 Beam No Messages 0.369102 PMM DSTL2 3 No Messages

27 BOX_U100 Beam No Messages 0.411798 PMM DSTL2 0 No Messages

28 UPN100 Beam See WarnMsg 0.636783 PMM DSTL2 1.5 No Messages

30 UPN100 Beam No Messages 0.232766 PMM DSTL2 0 No Messages

31 UPN100 Beam No Messages 0.043422 PMM DSTL2 0 No Messages

36 UPN100 Beam See WarnMsg 0.41962 PMM DSTL2 0 No Messages

37 UPN100 Beam No Messages 0.118418 PMM DSTL2 0 No Messages

38 UPN100 Beam No Messages 0.039541 PMM DSTL2 1.36 No Messages

39 UPN100 Beam No Messages 0.06904 PMM DSTL2 0 No Messages

40 UPN100 Beam See WarnMsg 0.53148 PMM DSTL2 3 No Messages

41 UPN100 Beam No Messages 0.535293 PMM DSTL2 0 No Messages

42 UPN100 Beam See WarnMsg 0.914328 PMM DSTL2 1.5 No Messages

44 UPN100 Beam No Messages 0.41239 PMM DSTL2 3 No Messages

45 UPN100 Beam No Messages 0.69048 PMM DSTL2 1.37 No Messages

48 UPN100 Beam No Messages 0.046529 PMM DSTL2 0 No Messages

56 UPN100 Brace See WarnMsg 0.52404 PMM DSTL2 1.75 No Messages

57 UPN100 Brace See WarnMsg 0.476205 PMM DSTL2 1.75 No Messages

58 UPN100 Beam No Messages 0.912235 PMM DSTL2 0 No Messages

59 UPN100 Beam No Messages 0.732699 PMM DSTL2 0.03 No Messages

60 UPN100 Beam No Messages 0.528452 PMM DSTL2 0 No Messages

61 2U100 Beam No Messages 0.183446 PMM DSTL2 0.88 No Messages

29 UPN100 Beam No Messages 0.885453 PMM DSTL2 1.5 No Messages

32 UPN100 Beam No Messages 0.94416 PMM DSTL2 1.5 No Messages

51 UPN100 Beam No Messages 0.100213 PMM DSTL2 0.795 No Messages

52 UPN100 Beam No Messages 0.076027 PMM DSTL2 1.36 No Messages

53 UPN100 Beam No Messages 0.08515 PMM DSTL2 0 No Messages

62 UPN100 Beam No Messages 0.051847 PMM DSTL2 0.795 No Messages

63 UPN100 Beam No Messages 0.029732 PMM DSTL2 1.36 No Messages

64 UPN100 Beam No Messages 0.045183 PMM DSTL2 0.48667 No Messages

73 UPN100 Beam No Messages 0.320325 PMM DSTL2 0.95 No Messages

74 UPN100 Beam No Messages 0.553451 PMM DSTL2 1 No Messages

75 UPN100 Beam No Messages 0.380359 PMM DSTL2 0.95 No Messages

76 UPN100 Beam No Messages 0.544698 PMM DSTL2 1 No Messages

77 UPN100 Beam No Messages 0.135599 PMM DSTL2 0.95 No Messages

78 UPN100 Beam See WarnMsg 0.527128 PMM DSTL2 1 No Messages

79 UPN100 Beam No Messages 0.428992 PMM DSTL2 1.5 No Messages  



 

  
 

10.0 CONCLUSION 
 

Mezzanine floor is planned to be used as office and meeting room. According to 

the building code requirements minimum 2.50 kN/m2 floor live load should be 

considered for office type of  buildings. However according to analysis results 

load carrying capacity of mezzanine floor is determined as 1.50 kN/m2. It is  

advised that this floor level would not be used as a conference or meeting room. 

Limited use of mezzanine floor not exceeding the 1.50 kN/m2 live load is  

recommended. A noticeable warning sign must be provided to this floor 

specifying the allowable load capacity of 1.50 kN/m2 (30 psf). 


