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Executive Summary

Structural Investigation and Stability Analysis

THE ROYAL BANGKOK SPORT CLUB
Henry Dunant Rd, Bangkok
(From year 2010-2020)

The existing club building at the Royal Bangkok Sport Club (RBSC) had
been investigated to evaluate the stability of all structure members by finite
element method on year 2010 & year 2017. In addition, the preliminary
condition survey had be performed on last year (year 2019) to record the
progress of all physical defects as well as structure behavior compare to the
previous recorded.

The results can be summarized as follows;
1.  Structural Systems

The existing club building is 2-storey building with 37x90 m size.
The structures includes multi-structural systems i.e. reinforced concrete
(R/C) structures, masonry walls, wood structures, steel structures, which
can be briefly summarized as:-

» Foundation: shallow spread R/C footing, Wall strip footing
(No pile is found at excavation pit)

e Pier: R/C columns and R/C Bearing Wall

¢ Ground Fl.: R/C slab & beams, R/C columns, Masonry bearing
wall

e Upper Fl.: R/C slab&beams and Wood slab&beams, R/C
columns, Steel columns

e Roof: R/C slab & beams, Steel roof trusses, Wood frames

[ e
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2.  Physical Damage

The current physical damage (Defect), found on this inspection
(year 2019), were summarized in Fig 01 below.
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Figure 01 Physical damage recorded.

3.  Material Strength

The major construction material ie., concrete, steel rebar, wood and
brick wall, were random tested by destructive and nondestructive test to
evaluate in situ material strength. The results are summarized in Table
01 below.

R TS i S S LR
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Table 01 Summary Strength of Material

Material

Structure
member

Strength Type

Strength (ksc)

Year 2010

Year 2017

Year 2019

Concrete

Column

Compressive
strength

182

179

138

Beam

Compressive
strength

i86

144

Slab

Compressive
strength

238

{round bar)

Reinforcement bar

Column
& Beam

Ultimate tensile
strength

4122-4566

Wood

Ultimate
Compressive
Strength

403 ~425

Ultimate
Bending
Strength

338~ 835

Ultimate Shear
Strength

20—47

Brick

Wall

Ultimate
Compressive
Strength

45-11.9

It should be noted that the concrete strength (fc’) are reduce by 2-
29% in ten (10) years period.

4.  Building Plane

Inclination plan of ground floor and upper floor, measured on

different period are summarized in Table 02 below.

In general, the

average building plane are stable and within acceptable range (less than
1:300). However, the potential of differential settlement is detected as
indicated in Fig 02 and Fig 03 below.

[ e e e T
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Table 02 Inclination Plane of Club Building

. Inclination Plane
Floor Direction
Year 2010 Year 2017 Year 2019
1 North-South Direction 1:-472 1:530 1:530
East-West Direction 1:1505 1:417 1:417
2 Naorth-South Direction 1:-333 1:315 1:315
East-West Direction 1:721 1:759 1:759

@ Front of Building

Differential settlement (m.)
Figure 02 Differential settlement contour for 1™ floor

Front of Building

Differentia! settlement (m.)

Figure 03 Differential settlement contour for 2™ floor
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5- Structural Stability u .;_v :‘; :;"H‘J ,’_l,! ’2

L)
@7t
-

In year 2017, the detail structure stability analysis has been done to
evaluate the actual safe service load. The complete 3-dimensional model
of the building, shown in Figure 04, was set up. The analysis was carried
out by finite element method using structure program “SAP2000”. Base
on the structural analysis results, the safe service live load for ground
floor and upper floor slab are advised in Figures 05 and 06, respectively.

SAP2000

Figure 04 3-Dimensional mathematical model

3958 Executive summary RBSC-R1 STS Engineering Consultants Co., L.td.
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Figure 05 Safe service load on the 1¥ floor

g
wimagd by Wt Bl

Figure 06 Safe service load on the 2™ floor

Safe service load as recommend above, should be consider the
additional comment as follow.

R O LR R AT T
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A) 2" floor slab in the middle of the building is timber structure (D-G/3-9
and D-G/14-20). Safe service load of these areas are very low. It is
recommended to stop using these areas and do not use as stock area.

B)  Safe service load on terrace of 2™ floor (A-D/1-21) area are quite low

(~ 100 kg./ sq.m.). It is strongly recommended to control amount of
people to use this area (especially on horse racing time) not more than
the recommended service load as above.

C) Safe service load of 2™ floor, D-G/9-11 and D-G/12-14 area are quite

low (~ 100 kg./ sq.m.). It is strongly recommended to control amount
of people to use this area not more than the recommended service load
as above.

D)  Safe service load of 2™ floor 1-G/1-21 and D-G/20-21 area are quite

low {~ 100 kg./ sq.m.). It is strongly recommended to control amount
of people to use this area not more than the recommended service load
as above.

6.  Building Condition Classification

In year 2019, the detail structure analysis wad not performed. However
the structure stability was evaluated by the visual condition and the above
field survey & testing base on the criteria modified from the recommendation
of Burland et, al, 2001 (Building Damage Classification) are shown in Table

03 below.
Table 03 Degree of damage’
Degree of Damage Risk Category Overall Condition

o: Evaluation base on the criteria modified from Burland et al 2001

S St Stnesl
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7. Conclusion and Comments

7.1 At present (year 2019), the clubhouse building was classified in
“Moderate-Severe” degree of damage based on the criteria
modified from Burland et, al, 2001 recommendation. In these
categories, the current overall structure stability may lower
than the standard requirement. It is recommended to consider
as follow.

7.1.1 Confirm the stability of each structure members by details
structure analysis, similar to the report on year 2017.

7.1.2 All insufficient capacity member, indicated by the analysis
result in clause 7.1.1 shall be strengthened by proper
method.

7.1.3 During the period, waiting for the result on clause 7.1.1, the
safe service load on each part of the building shall be
limited as specified in report on year 2017 or as
mentioned in Fig 05 and Fig 06.

7.2 All physical distresses, found and recorded in table 1. shall be
rectified by proper method or as suggested below.

7.2.1 Concrete spalling and/or rebar corroded exposed (distress
type 1) are assumed cause by corrosion of rebar. It is
recommended to repair by conventional patch and repair
(CPR). The detail method of repair can be referred to
Standard No. 1901-51 (Concrete Repair Standard) issued
by Department of Public Works and Town & Country
Planning, Ministry of Interior as described below.

7.2.2 Crack lines on bottom of slab (distress type 2&3) are
assumed cause by deflection of slab, these crack lines
should be filled by epoxy injection method referred to
Standard No. 1901-51 (Concrete Repair Standard) for
integrity of slab section and serviceability in long term.

T S RSOSSN S
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7.2.3 Crack lines on top of slab along the position of beam or
bearing wall underneath (distress type 4) are assumed
caused by excess negative moment over support area. It is
recommended to install dowel bar every 20 cm. to improve
the moment capacity of slab before patching with high
elastic plaster material.

7.2.4 Crack lines on top in the middle of slab (distress type 5) are
assumed cause by plastic shrinkage. It is recommended to
fill all crack lines where crack width more than 0.3 mm. by
epoxy injection method under low pressure grouting.

7.2.5 The crack lines found in the middle zone of wall (distress
type 6), it is recommended to repair by stitching method.
V-groove about 10 ¢cm width shall be prepared along the
crack lines. Install © 4 mm wire every 0.15 m (0 4 mm
wire @0.15 m) perpendicular to crack lines. After that, fill
the groove line with high elastic plaster material.

7.3 Long term settlement monitoring is recommended to carry out at
least once a year in order to observe the progress of differential
settlement which found in the north wing of the building.

—-—— e e e e e e e e e e
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