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ABSTRACT

Keywords: handrails, work method statement, safety testing

Background

Handrails provide a safe holding support along stairways of all kinds, from long ones
in public spaces to a short drop between two levels in a home. It can provide
assistance in ascending and descending stairs and ramps for people without
disabilities and reduce falls. However, it is not yet available the handrails installation
specifications and the verification of the handrails strength testing in domestic
regulation. Handrails were the importance of barrier-free environment for the public
restroom, therefore, its safety and durability must be carefully considered.

Research method and procedure

The purpose of this study was to verify the safety work statement for the handrails
installation procedure and the handrails strength testing acceptance criteria, in order to
provide future handrails test standards as a reference. The experimental tests for
handrails are performed by using a universal reacting force testing system to apply
demanded loading in the handrails strength testing criteria. That will simulate the
weight of subjects putting their entire weight on a handrail. The tests are conducted
with the weight horizontally and vertically. The handrail must support subjects when
falling or slipping on the stairs. The computerized experimental data access system
was applied in this study. The L-type grab bar and the flip up grab bar were fixed on
either RC based substrate or block based substrate in order to conduct the handrails
strength testing experiments.

The results of this research can be summarized as follows:

1. The installation accessories for current commercial handrails on market, the



self-tapping concrete screws (1/4 inch or 5/16 inch), is recommended for the L-type
grab bar and the flip up grab bar fixed on either RC based substrate or block based
substrate.

2. The safety work statement for the handrails installation procedure has been
evaluated and verified.

3. The handrails strength testing criteria has been check by experimental test and the

results can to be provided for future handrails test standards.

This project comes to the immediate and long-term strategies.

1. For immediate strategies:

The handrails installation specifications and the verification of the handrails strength
testing in domestic regulation can be established base on the results of this research.
2. For long-term strategies:

Continuously provide the feasible recommendations of the safety standards for
barrier-free facilities industry, to enhance the security of the accessibility and

availability in the society.
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7 44 &R Buildex Tapcon http://www.tapcon.com/index.asp
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7 44 &R Buildex Tapcon http://www.tapcon.com/index.asp

Tapcon
Anchors Ultimate Tension and Shear Values (Lbs/kN) in Concrete
MIN. f'c =2000 PSI (13.8 f'c = 3000 PSI (20.7 f'c = 4000 PSI (27.6 f'c =5000 PSI
ANCHO DEPTH MPa) MPa) MPa) (34.5 MPa)
R OF
TENSI SHEAR SHEAR SHEAR SHEA
DIA.
ON Lbs. TENSION Lbs. TENSIO Lbs. TENSIO R
In. EMBED
Lbs. (kN) Lbs. (kN) N (kN) N Lbs.
(mm) MENT
(kN) (kN) Lbs. Lbs. (kN)
In.
(kN) (kN)
(mm)
3/16 1 600 720 625 (2.8) 720 (3.2) 650 720 800 (3.6) 860
(4.8) (25.4) 2.7) (32) (2.9) 3.2) (3.8)
1-1/4 845 720 858 (3.8) 720 (3.2) 870 720 1,010 860
(31.8) 3.7) (3.2) (3.9) 3.2) (4.5) (3.8)
1-1/2 1,090 860 1,090 860 (3.8) 1,090 860 1,220 860
(38.1) (4.8) (3.8) (4.8) (4.8) (3.8) (5.4) (3.8)
1-3/4 1,450 870 1,455 870 (3.9) 1,460 990 1,730 990
(44.5) (6.5) (3.9 (6.5) (6.5) 4.4) .7 4.4)
1/4 (6.4) 1(25.4) 750 900 775 (3.4) 900 (4.0) 800 1,360 950 (4.2) 1,440
(33) (4.0) (3.6) (6.1) (6.4)
1-1/4 1,050 900 1,160 900 (4.0) 1,270 1,360 1,515 1,440
(31.8) 4.7) (4.0) (5.2) (5.6) 6.1) 6.7) (6.4)
1-1/2 1,380 1,200 1,600 1,200 1,820 1,360 2,170 1,670
(38.1) (6.1) (5.3) (7.2) (5.3) (8.1) (6.1) 9.7) (7.4)
1-3/4 2,020 1,670 2,200 1,670 2,380 1,670 2,770 1,670
(44.5) 9.0) (7.4) 9.8) (7.4) (10.6) (7.4) (12.3) (7.4)

Safe working loads for single installation under static loading should not exceed 25% of the ultimate load capacity.
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744 &k Buildex Tapcon http://www.tapcon.com/index.asp

T
apcon Ultimate Tension and Shear Values (Lbs/kN) in
Anchors
Hollow Block
ANCHOR ANCHOR LIGHTWEIGHT MEDIUM WEIGHT
DIA. EMBEDMENT BLOCK BLOCK
In.  (mm) In. (mm)
TENSION HEAR | TENSION | SHEAR
Lbs. Lbs. Lbs. Lbs.
(kN) (kN) (kN) (kN)
3/16 (4.8) 1(25.4) 220 400 340 (1.5) 730
(1.0 (1.8) (3.2)
1/4 (6.4) 1(25.4) 250 (1.1) 620 500 (2.2) 1,000
(2.8) (4.4)

Safe working loads for single installation under static loading should not exceed
25% of the ultimate load capacity.

NOTE: 3/16" Tapcon requires 5/32" bit, 1/4" Tapcon requires 3/16" bit.
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Tapcon
Anchors Allowable Edge and Spacing Distances
PARAMETER NORMAL WEIGHT CONCRETE CONCRETE MASONRY UNITS (CMU)
ANCHOR
FULL REDUCED LOAD FULL REDUCED LOAD
DIA.
CAPACITY CAPACITY REDUCTION CAPACITY CAPACITY REDUCTION
In.
(Critical (Minimal FACTOR (Critical (Minimal FACTOR
(mm)
Distance Distance Distance Dlstance
Inches Inches) Inches) Inches)
Spacing Between 3/16 3 1-1/2 0.73 3 1-1/2 1.00
Anchors - Tension 1/4 4 2 0.66 4 2 0.84
Spacing Between 3/16 3 1-1/2 0.83 3 1-1/2 1.00
Anchors - Shear 1/4 4 2 0.82 4 2 0.81
Edge Distance - 3/16 1-7/8 1 0.83 4 2 0.91
Tension 1/4 2-1/2 1-1/4 0.82 4 2 0.88
Edge Distance 3/16 2-1/4 1-1/8 0.70 4 2 0.93
-Shear 1/4 3 1-1/2 0.59 4 2 0.80
For SI: 1 inch =25.4 mm
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