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1 Executive Summary 

This report describes the outcome of the preliminary site investigation aimed at 

improving the understanding of the existing structure and assumptions to date. 

Furthermore, detailed investigations will be required in the subsequent design 

stages depending on final configuration of extension works to the building. 

Member Sizes 

• Concrete footing sizes observed and measured on site showed good 

correlation with the existing structural drawings with the exception of the 

depth of TF1. This highlights the need for future investigation closely 

linked to the choice of final modifications works. 

• Steel members sizes observed and measure on site show a good correlation 

with the existing drawings. Some minor inconsistencies were noted for 

clarification in future investigations. A difference in member type was 

identified in TB3. This highlights the need for future investigation closely 

linked to the choice of final modification works. 

Member Connections 

• Steel member connections observed on site are considered flexible end 

connections with little capacity to transfer moments and thus act as sway 

frames. This is an important observation as it discounts the possibility of 

considering a sway frame for stability of the modification works. 

Material Testing 

• Material properties tested for yield strength demonstrated the base 

assumption of 200MPa is valid and that an increase may be possible in 

future based on additional testing to increase sample size. 

• Weldability testing undertaken on steel describes that typically the steel is 

readily weldable however future testing will be required to thicker plates. 

• Concrete testing conducted on footings correlated well with the drawings 

however no reinforcement was encountered in the cores extracted. Future 

investigations will be required depending on the final configuration of 

modification works. 

Future Investigation and Testing 

• Testing of concrete walls should be undertaken. 

• Recommendations are presented at the end of this report. 

• Finalisation of the preferred modification and strengthening arrangement 

will focus the future design and investigations works.  
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2 Introduction 

This report discusses the outcomes from the preliminary testing and investigation 

into the structure of Transport House. The purpose of this investigation was to 

confirm a number of fundamental assumptions about the existing steel and 

concrete structure in order to validate previous structural inputs and to assist 

design decisions going forward. 

It should be noted that this investigation is preliminary and inspection points 

selected were those accessible with least disruption to building operation. 

The specific foci of the investigation were the following:- 

• As-built condition the structure – confirming beam, column footing sizes; 

• Material properties and current condition – steel, concrete and 

geotechnical properties by both observation and physical testing; 

• Steel connections details – investigate the type of beams-columns 

connections in the existing steel frame to inform stability design approach;  

• Wall construction type and connection details – investigate the 

construction of the internal stair and lift walls and their connection to the 

steel frame (not part of the works completed to date). 

Locations for columns, beams and footings were chosen to provide representative 

samples. The works were done in the subbasement and basement to limit the 

impact on the usage of the building. Reference is made to Arup’s investigation 

and testing briefing document dated 23/08/2018. 

 

Figure 1 Location of tests for columns and beams (underside of Ground/L3) and footings 

(subbasement/L1) 
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2.1 Arup Reference Documents 

Key reference documents from Arup that define the scope of the investigation and 

which summarise the structural design issues are listed below. 

• Arup, Transport House Stage 1 – Preliminary Building Investigation Brief 

Issue, dated 28/03/18 

• Arup, Transport House, Memo 1 – Additional Existing Building Assessment 

Revision 3, dated 09/02/18 

2.2 Investigation Reports 

From the investigation works, three reports were produced that described the 

geometry of the structure and the testing of the steel, concrete, and foundation 

material. These reports are listed below. 

• Bureau Veritas, Stage 1 Preliminary Building Investigation Transport House 

on behalf of Built c/o Mulpha Australia Ltd 

(Ref. 18-2855243-1) 

• JK Geotechnics, Report to Built on Geotechnical Investigation for Proposed 

Alternations and Additions at 99 to 113 Macquarie Street, Sydney NSW, 

13/06/18 

(Ref. 31504SMrpt) 

• Mahaffey Associates, Letter – Re: Transport House Preliminary 

Investigation, 13/06/18 

(Ref. JS/L01/11285) 
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3 Confirmation of member sizes and 

investigation into steel connections 

Arup’s assessment of the existing structure to date has been on the basis of the 

structure as documented in the 1936 structural drawings by A.W. Morrison 

consulting civil engineers provided by Mulpha. As no as-built drawings are 

available and in order to validate the information on these design drawings as 

representative of the structure, the concrete encasement to the steelwork was 

removed and detailed measurements taken and compared to the documentation. 

In parallel to the site investigation, a literature review of historic steel design 

documents was undertaken by Arup. Two BHP design guides from before (1924) 

and after (1952) construction of Transport House were reviewed to determine the 

likely steel sections sizes available and their stated material properties. These 

references provide an important connection between the steel industry at the time 

of construction, the structural drawings, and the material testing. 

This work was undertaken by Bureu Veritas and documented in their report dated 

13/06/2018 (Ref.18-2855243-1)  

The two BHP documents: 

• Hand Book of Rolled Steel Sections and Other Products Manufactured by 

The Broken Hill Proprietary Company Limited at their Iron and Steel Works 

Newcastle, Australia also Useful Tables and Miscellaneous Information for 

the Guidance of Engineers, Contractors, Builders, and Other Users of Steel. 

BHP Melbourne, 1924 

• Shapes and Sections. Information and Tables for Engineers, Architects, and 

Designers of Buildings and Other Steel Structures. Relating to Products 

Manufactured by The Broken Hill Proprietary Company Limited and Allied 

Industries Australia. 

BHP Melbourne, 1952 

Extracts of pertinent information from these guides are provided in Appendix A. 
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3.1 Review of steel member sizes 

Two locations were chosen for removal of the concrete encasement around the 

steel members and connections. The column-beam connections at TC6 (Grid F7) 

and TC4 (Grid A21) represented a typical internal column-beam connection and 

edge column-beam connection respectively. 

  

Figure 2 TC4 (left) TC6 (right) column/beam locations with member sizes 

  

Figure 3 TC4 (left) TC6 (right) column/beam locations after removal of concrete 

encasement 

The Mahaffey letter (JS/L01/11285) documented the measurable dimensions of 

the steel elements. These are compared to the documented sizes in the following 

table.  
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Table 1 Summary of measured dimensions of steel members 

TH 

Drawing 

Ref. 

BHP Ref. 

(1952) 

Depth  

(mm) 

Flange 

width  

(mm) 

Flange 

thick.  

(mm) 

Web 

thick.  

(mm) 

Extra 

plates – 

width 

(mm) 

Extra 

plates – 

thick. 

(mm) 

TC4 – Grid A24 

14.5½.40 ASB119 355 140 16 9.4 - - 

Site Measured 350 2x70+tw 15 - - - 

Comments Good match to measured dimensions. 

12.8.70 ASB117 305 205 23 11 - - 

Site Measured - 200 15 10 - - 

Comments Good match, flange thickness difference may be explained by 

measurement of the tapered flange at its minimum dimension 

1-10.8.55 

(2PLS 

10''x1⅝'') 

ASB114 

+ 

PLATES 

255 205 20 10 203 41 

Site Measured 255 
2x95+14        

= 194 
14 - - 

17+25 

= 42 

Comments Good match, flange thickness difference may be explained by 

measurement of the tapered flange at its minimum dimension. Plates 

built up with 2 plates on each flange instead of one large. 

TC6 – Grid F7 

22.7.75 ASB125 558 178 21.2 12.7 - - 

Site Measured 560 175 15 - - - 

Comments TB1 measured at the column. Refer TB1 comments. 

6.3.12 ASB105 152 76 9.6 5.8 - - 

Site Measured 150 75 7 - - - 

Comments Good match on measured dimensions. 
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12.5.30 ASB116 304 127 12.9 8.4 - - 

Site Measured 300 130 15    

Comments Good match on measured dimensions 

1-10.8.70 

(2PLS 

10''x1⅞'') 

ASB115 

+ 

PLATES 

254 203 24.6 15.2 254 47.8 

Site Measured 250 
2x90+tw

=180+tw 
15 - 250 

3x16 

=48 

Comments Good match, flange thickness difference may be explained by 

measurement of the tapered flange at its minimum dimension 

TB1 – Grid 7/C-F 

22.7.75 ASB125 558 178 21.2 12.7 - - 

Site Measured 560 180 15 14 - - 

Comments Close match, flange thickness difference may explained by 

measurement of the tapered flange at its minimum dimension 

TB2 – Grid 3/C-F 

22.7.75 ASB125 558 178 21.2 12.7 - - 

Site Measured - - 15 14 - - 

Comments Close match, flange thickness difference may explained by 

measurement of the tapered flange at its minimum dimension 

TB3 – Grid E/1-3 

14.5½.40 ASB119 355 140 15.9 9.4 - - 

Site Measured 300 128 10 9   

Comments 

This section does not appear to match the drawings. This section 

aligns closely to a ASB116 (12.5.30). In this location, the beam may 

have been substituted for the same size as the adjacent beam on Grid 

F (see excerpt from DWG 3 below). 
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Figure 4 Structural drawing no. 3 with beam sizes highlighted. TB3 is green at Grid E-

D/1-3 

The example of TB3 beam size discrepancy illustrates the need for further 

confirmation of the as-built condition of the structure. 

A comparison of the section properties for the two beams shows that a smaller 

beam with less capacity has been substituted for the larger beam shown on the 

structural drawings. 

Table 2 Comparison of properties for ASB116 and ASB119 

TH Ref BHP Ref 
D W tw tf A Ix Iy 

mm mm mm mm mm2 mm4 mm4 

14 ·  5½ ·  40 ASB119 355 139 9.4 15.9 7593 156e+6 6.2e+6 

12 ·  5 ·  30 ASB116 304 127 8.4 12.9 5696 86e+6 3.7e+6 

Further investigation into as-built beam sizes will be necessary to validate future 

designs. Particular emphasis needs to be placed on locations where modifications 

to the existing structure are proposed such as at roof level, at 

bracing/strengthening locations, and at footings which attract additional lateral 

loading forces. 

Final selection of structural strengthening for lateral stability will drive extent of 

future investigations.  
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3.2 Review of steel connection details 

The structural drawings provide general arrangement plans of the steel and 

concrete structure, however there are few details which describe the connections 

between members. The connections between steel members are key to 

understanding of the stability performance of the structure under seismic loading. 

This is discussed in more detail in the Arup document, Memo 1 – Additional 

Existing Building Assessment Rev. 3. 

This preliminary investigation exposed a number of representative steel 

connection in order to gain some insight into the steel connection detailing 

approach at the time of construction. 

In the images below, the beam-column connections at TC6 are shown and the 

connecting elements highlighted. 

  

Figure 5 Exposed steel column connection at TC6 (left), with angle support brackets 

highlighted (right) 

This configuration of structural connection observed is commonly described as an 

angled seat bracket. In these cases, the angle is riveted to the built-up column 

section and then bolted through the flange of the beam. Bolts can also be seen 

through the top flange suggesting that the angle bracket connection is mirrored at 

the top. There is no connection of the web of the beam to the column. 

These connections were similar to those at location TC4. 
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A similar connection appears in the 1924 BHP handbook.  

 

Figure 6 Typical connection details from 1924 BHP handbook 

In these details a beam web connection is provided with additional angles, this is 

not provided in the connections exposed at Transport House. 

This detail is not regarded as a ‘rigid’ connection that would transfer bending 

from the end of the beam into the column. The reference manual, AISC Design of 

Structural Connections from the Australian Institute of Steel Construction, defines 

it as amongst the more flexible of steel connections. 

 

Figure 7 Similar detail from AISC manual (left) and classification as 'flexible' (right) 

It is therefore reasonable to conclude that the steel frame was not be as a moment 

frame for stability. The additional seismic loads from the proposed modifications 

to the structure could not be accommodated by the observed connections without 

extensive strengthening at most column-beam joint locations. 
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3.3 Review of concrete footing sizes 

The locations of the columns investigated were also excavated at foundation level 

to determine the as-constructed dimensions of the concrete footings. The 

measured dimensions were compared to those documented on both the 

architectural drawings and structural drawings. 

 Table 3 Summary of measured dimensions of concrete footings 

 D (mm) B (mm) Depth (mm) 

TF1 – Grid F7 

Structural drawing 496-10 

(05/01/1937) 
1447 1524 1430 

Architectural drawing DWG. 2 

(16/11/1936) 
1143 1143 - 

Measured ~1580 ~1640 ~900 

Comments Good correlation of dimensions to structural drawings 

but not to architectural plans. Depth measured is 500mm 

less than documented on structural drawings. 

TF2 – Grid A24 

Structural drawing 496-10 

(05/01/1937) 
825 1064 760 

Architectural drawing DWG. 2 

(16/11/1936) 
813 1063 - 

Measured ~950 ~1126 ~750 

Comments Good agreement with drawings. 

 

Due to the discrepancy in the depth of footing TF1, further investigation and 

testing will be required to validate the future design. 

The final locations for future testing will be determined by the arrangement of the 

stability strengthening works.  



  

Mulpha Australia Limited Transport House
Stage 1 - Outcomes from the Preliminary Building Investigation

 

REP02 | Issue 2 | 6 July 2018 | Arup 

\\GLOBAL.ARUP.COM\AUSTRALASIA\SYD\PROJECTS\252000\252120-00 INTERCONTINENTAL HOTEL AND\WORK\INTERNAL\DESIGN\STRUCT\REPORT\2018-07-02 

PRELIMINARY INVESTIGATION OUTCOMES\REPORT02_PRELIMINARY INVESTIGATION OUTCOMES.DOCX 

Page 12

 

4 Material testing 

4.1 Steel 

Three sample of steel were obtained for testing from TB1, TB2, and TB3. This 

testing of the 1930s steel properties was necessary to validate the assumptions 

made regarding the strength and stiffness of the existing structure. Properties such 

as ductility and weldability are also important considerations when considering 

modifications to the building and were included in the investigation. 

These tests were undertaken by Bureau Veritas and documented in their report 

dated 13/06/2018 (Ref. 18-2855243-1). 

4.1.1 Strength properties 

A literature review of the historic BHP resources and guidance from AS3826-1998 

Strengthening existing buildings for earthquake recommends a design yield stress 

for historic steel of fsy = 200MPa (AS3826 Table 1) for use in modifications to 

existing steel buildings. 

 

Figure 8 Shapes and Sections shows 125MPa allowable stress – approx. 200MPa yield 

equivalent, BHP 1952 

AS3826 expands on the discussion of this 200MPa yield stress value in Appendix 

D reproduced below. 

Appendix D – D3.4 OTHER EXISTING MATERIALS 

The values given in Clause 3.4 for other existing materials are lower bound 

estimates to allow for uncertainty in material properties and the possible effects of 

ageing. Good quality concrete would be expected to have a higher compression 

strength, but this would have to be confirmed by a representative series of tests on 

the in situ material, e.g. compression tests on cores. The yield stress of structural 

steel may also be higher than 200 MPa, but this would need to be confirmed by 

reference to the original specifications, or some form of destructive or non-

destructive testing, or both. 
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The report from Bureau Veritas concluded that two of the steel samples exhibited 

yield and tensile strengths equivalent to modern steel and satisfied the 

requirements of AS3679.1 for 300 Grade steel. The third sample met the 

requirements of 250 Grade steel. 

It should be noted that TB1 and TB2 were from the same section size 

(22.7.75/ASB125), however they produced results ranging from 250 Grade to 300 

Grade. This suggests that, although the properties from testing were greater than 

the 200MPa expected, there is not sufficient evidence to adopt a higher value for 

strength than previously used for assessment. 

To adopt a higher value of steel strength a statistical probability reduction would 

need to be applied to account for the limited sample size. If a higher value needed 

to be justified, consideration will be given to additional testing of steel samples to 

support the statistical assessment, however the assessment to date has not required 

an increase in the assumed strength. 

The testing provides confidence that the steel material satisfies the design 

assumptions to date. The design yield stress of 200MPa will continue to be used 

as a good practise for designing with aging structures which also has a good 

historical precedent. 

4.1.2 Weldability properties 

The other key consideration in the testing of the steel is the weldability of the 

material. This is critical for assessing options to modify the structure with 

strengthening elements that require welded connections. 

Currently, the most viable, cost-effective option for seismic strengthening of the 

structure is to provide bracing which would require welding of cleats and 

stiffeners to the existing steel frame. 

 

 

Figure 9 Options for struts and cross-bracing with cleats welded to existing steel frame 
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Bureau Veritas has concluded in section 4.4 of their report that the materials 

tested allow welding with minimal controls on preheat. 

It should be noted that these tests have been conducted on relatively thin plate 

from hot-rolled steel sections only. In some locations, welding may be required to 

much thicker steel plate elements, for example at column base plates and at built-

up column sections with thick flange plates. Thicker plates may exhibit different 

weldability. These elements would not necessarily be precluded from welding, 

however a more thorough welding procedure may need to be developed with the 

assistance of an expert such as the Welding Technology Institute of Australia 

(WTIA). 

These tests confirmed that welding is possible to the steel frame. Testing of the 

weldability of thicker plates may form part of a more extensive investigations. 

Steel samples from thick base plates should be tested as part of the next 

investigation. 

4.2 Concrete 

Concrete is used structurally in the Transport House primarily in the pad footings, 

the floor slabs, and the stair and lift core walls. With the exception of the pad 

footings, a detailed understanding of these elements is less significant as the steel 

at this stage of the design. Two samples were extracted from the footings 

investigated at TF1 and TF2. 

These samples were taken by JK Geotechnics and the testing provided by 

Mahaffey Associates (JS/L01/11285). 

4.2.1 Footings 

Concrete cores were tested and the results provided in the Mahaffey letter (Ref. 

JS/L01/11285). The compressive cylinder strength tests ranged from 60MPa to 

90MPa. No reinforcement bars were observed in the core samples taken, however 

the cores may have been extracted between bars. 

For the assessment of the capacity of the footings, the guidance from AS3826-

1998 Strengthening existing buildings for earthquake recommends a design 

strength for unreinforced concrete f’c = 10MPa (AS3826 Table 1). This provides a 

lower-bound reference value. 

The higher values from the cylinder tests indicate that additional strength may be 

justified. More samples and testing would be necessary to inform a statistical 

assessment to determine the appropriate design value. 
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4.2.2 Slabs 

At foundation level, the basement slab is a ground-bearing slab and was observed 

and measured to be:- 

• TC4 90mm on a 140mm slab; & 

• TC6 100mm on a 100mm slab. 

It appears that the slab is built up in two layers, possibly to level it at a time after 

construction. 

At Ground level, the slab cover to the top of the steel beams was:-  

• TB1 109mm to top of beam; 

496-3C documented slab thickness = 4½'' (114.3mm) 

• TB2 113mm to top of beam; 

496-3C documented slab thickness = 4½'' (114.3mm) 

• TB3 80mm to top of beam. 

496-3C documented slab thickness = 6'' (152.4mm) 

These measurements suggest that the majority of the slab depth is located above 

the top flange of the beam. 

 

Figure 10 Section B-B from drawing 496 3C showing concrete detail over beam in slab 

adjacent to test locations 

4.2.3 Concrete encasement to columns and beams 

At Ground beams, the concrete encasement to the flange (min. thickness) was:- 

• TB1 58mm to top of beam; 

• TB2 60mm to top of beam; & 

• TB3 60mm to top of beam. 

The concrete encasement is reinforced with small gauge wire surrounding the 

steel section. 
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4.2.4 Core walls 

Concrete core walls were not investigated as part of these works. Section 4.3 and 

Appendix C4 of the Arup inspection briefing document provides proposed 

locations and a methodology. 

 

Figure 11 Proposed locations of investigations into walls 

Given that the steel frame is unlikely to provide global stability by moment frame 

action, the concrete walls and their connections are more likely to act as stability 

elements. 

This investigation should be completed to inform the analysis in the next stage of 

design. 

4.3 Foundation materials 

Previously a high-level review of the site geotechnical conditions based on 

observations and a review of the geological mapping for this area was provided by 

Arup (26/02/2015). The conclusions were that the foundation material was Class 

IV sandstone and was expected to have an allowable bearing capacity of 2.1-

3.2MPa. 

Two test locations at TF1 and TF2 were investigated by JK Geotechnics and core 

samples taken. 

Unconfined compressive tests (UCS) of these samples provided strengths ranging 

from 6.8MPa to 21MPa. This data can be adopted in the future assessments of the 

foundations with interpretation from a geotechnical engineer. 

Future investigations at other footings will include additional rock samples and 

testing to confirm the capacity of the founding material at critical locations such 

as braced bays.  
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5 Recommendations 

The preliminary testing has confirmed a number of assumptions made in the 

structural assessment of Transport House to date. The key items confirmed 

include:- 

• Member sizes and dimensions are typically accurately represented by the 

drawings with one exception; 

• Material property assumptions for strength and weldability were 

confirmed valid to progress the design; & 

• Steel connection details reviewed confirmed that the existing steel frame is 

not appropriate for use as a stability system without extensive 

strengthening to the majority of connections. 

On this basis, we recommend next steps for further analysis and investigations. 

5.1.1 Investigate wall materials and connections 

Investigate the extent of concrete walls and their connection to the steel frame. 

This will inform the next stage of stability analysis by confirming their 

participation in the global stability system. 

The scope of the investigation is described in the previous Arup briefing 

document dated 9/02/2018. 

5.1.2 Finalize approach to seismic strengthening 

From the investigation outcomes provided in this report, the following comments 

are made to the five options previously in the DA submission (refer Arup letter 

2018-03-21 - Transport House Stage 1 DA). 

1. Cross bracing to steel frame 

This is considered the least invasive, most cost-effective, and structurally efficient 

from a constructability perspective. The weldability of the steel confirms that this 

is an option that would likely not require any special welding procedure for the 

historic steel material. Variability in size and lack of reinforcement will require 

detailed investigation where bracing meets existing footings. 

This option would have the most limited extent of future investigation and testing. 

2. Portal frames at windows and open internal spaces 

These frames would be relatively large members and require more intensive 

construction works to integrate them into the existing structure. New footings 

would be required in the basement and sub-basement. Welding and connection to 

the existing structure would be more extensive and so it is likely future 

investigation would be more wide-spread. 
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3. New shear walls 

This option proposes closing large areas of the building for demolition and 

rebuilding of new structure inside Transport House. The conclusions from this 

report have limited bearing on this option. 

4. Strengthen existing frames and walls 

One conclusion of this report was that the existing steel frame would require 

extensive strengthening to justify its use as a moment-frame for stability. It is 

likely that the majority of beam-column connections would need to be exposed 

and strengthened to adopt this proposal. Significant additional investigation and 

testing would be required prior to adopting this approach. 

Given the arrangement of core walls shown on the drawings, the potential to 

strengthen the existing cores is limited and not likely to provide significant 

benefit. 

5. Support Transport House against the Intercontinental Hotel 

The possibility of supporting Transport House against the Intercontinental Hotel 

in the seismic condition has the potential to reduce the extent of seismic 

strengthening required, however it has a significant number of technical and legal 

title complexities associated with it. The analysis required to assess if this is 

technically possible is considered onerous and prohibitive. 

Finalisation of the preferred modification and strengthening arrangement would 

focus the future design direction and the scope of the next stage of investigation. 

5.1.3 Progress the assessment of the existing structure 

When a stability system is agreed, a detailed analysis can be pursued. For the 

assessment of the structural frame to support the new ballroom a more detailed 

analysis can be undertaken with more confidence. This analysis will examine in 

more detail both the capacity of the structure to support the new vertical loads and 

the additional seismic loads. 
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5.1.4 Prepare Stage 2 detailed investigation brief 

Future testing and investigations will be required into the steel framing in upper 

levels, at critical footings (at brace locations), at roof level for connections to new 

structures, and in the Intercontinental Hotel for potential locations of connections 

to the new structure. 

The outcomes from the steps listed above will determine the extent of this 

investigation, however a scope could include the following:- 

• Expose steel beam-column connections on each level at proposed 

locations of bracing to allow bracing connection options to be developed 

(estimate 3 per level); 

• Wider non-destructive survey of beams where accessible to measure 

overall dimensions of beams and columns included encasement. Use this 

data to do gross validation of beam sizes with assumptions regarding 

concrete encasement thickness; 

• Measurement and testing of concrete and rock at footings at proposed 

bracing locations (estimate 4 no.); 

• Testing of thick steel samples from column baseplates at footing test 

locations; 

• Investigate roof level structure for connection of new ballroom frame; & 

• Investigate Intercontinental Hotel at proposed location of connection to 

ballroom structure.



  

 

 

Appendix A 

Historical steel member sizes 
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A1 Tables from 1924 BHP Handbook 

Table 4 Dimensions and Properties of I Beams, Hand Book of Rolled Steel Sections and 

Other Products, BHP 1924 
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Table 5 Compound Girders. Properties and Dimensions, Hand Book of Rolled Steel 

Sections and Other Products, BHP 1924 

 

 

Table 6 Compound Girders. Properties and Dimensions, Hand Book of Rolled Steel 

Sections and Other Products, BHP 1924 
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A2 Tables from 1952 BHP Handbook 

 

Table 7 Rolled Steel Beams - Dimensions and Properties, Shapes and Sections, BHP 

1952 
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Table 8 Conversion of imperial dimensions to metric 

BHP Ref 
Transport 

House Ref 

Size 

 Weight 

Thickness 

 

Root radius 

 Web 

Depth 
D B Web Flange R1 R2 

mm mm kg/m mm mm mm mm mm 
           

  

24 · 7½ · 100 609.6 193.5 148.8 16.3 25.0 18.5 9.1 515.6 

ASB 126 24 · 7½ · 95 609.6 190.5 141.4 14.5 25.7 18.5 9.1 514.4 

ASB 125 22 · 7 · 75 558.8 177.8 111.6 12.7 21.2 17.5 8.6 474.5 

ASB 124 20 · 6½ · 65 508.0 165.1 96.7 11.4 20.8 16.5 8.1 426.7 

ASB 123 18 · 6 · 55 457.2 152.4 81.8 10.7 19.2 15.5 7.6 381.8 

           

ASB 121 16 · 6 · 50 406.4 152.4 74.4 10.2 18.4 15.5 7.6 332.5 

ASB 120 15 · 6 · 45 381.0 152.4 67.0 9.7 16.6 15.5 7.6 311.2 

ASB 119 14 · 5½ · 40 355.6 139.7 59.5 9.4 15.9 14.5 7.1 289.3 

ASB 118 13 · 5 · 35 330.2 127.0 52.1 8.9 15.3 13.5 6.6 267.5 

ASB 117 12 · 8 · 65 304.8 203.2 96.7 10.9 23.0 19.6 9.7 210.8 

           

ASB 116 12 · 5 · 30 304.8 127.0 44.6 8.4 12.9 13.5 6.6 247.4 

ASB 115 10 · 8 · 70 254.0 203.2 104.2 15.2 24.6 17.8 8.9 160.8 

ASB 114 10 · 8 · 55 254.0 203.2 81.8 10.2 19.9 19.6 9.7 167.6 

ASB 113 10 · 6 · 40 254.0 152.4 59.5 9.1 18.0 15.5 7.6 180.1 

ASB 112 10 · 4½ · 25 254.0 114.3 37.2 7.6 12.8 12.4 6.1 199.1 

           

ASB 111 9 · 7 · 50 228.6 177.8 74.4 10.2 21.0 17.5 8.6 142.5 

ASB 110 9 · 4 · 21 228.6 101.6 31.3 7.6 11.6 11.4 5.6 178.6 

ASB 109 8 · 6 · 35 203.2 152.4 52.1 8.9 16.5 15.5 7.6 136.1 

ASB 108 8 · 4 · 18 203.2 101.6 26.8 7.1 10.1 11.4 5.6 156.2 

ASB 107 7 · 3½ · 15 177.8 88.9 22.3 6.4 10.1 10.4 5.1 133.4 

           

ASB 106 6 · 5 · 25 152.4 127.0 37.2 8.4 14.2 13.5 6.6 94.2 

ASB 105 6 · 3 · 12 152.4 76.2 17.9 5.8 9.6 9.4 4.6 111.8 

ASB 104 5 · 2½ · 9 127.0 63.5 13.4 5.1 8.8 8.4 4.1 91.4 

           

ASB 103 4 · 3 · 10 101.6 76.2 14.9 6.1 8.8 9.4 4.6 63.5 

ASB 102 4 · 1¾ · 5 101.6 44.5 7.4 4.3 6.1 6.9 3.3 72.6 

  
3 · 2.3 · 5.7 76.2 59.1 8.5 4.3 6.7 6.9 2.5 47.0 
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Table 9 One Rolled Steel Beam and Two Flats – Composition a and Properties, Shapes 

and Sections, BHP 1952 
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Table 10 One Rolled Steel Beam and Two Flats – Composition a and Properties, Shapes 

and Sections, BHP 1952 
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Table 11 One Rolled Steel Beam and Two Flats – Composition a and Properties, Shapes 

and Sections, BHP 1952 

 


