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Abstract

Occupational injury and fatality risk analysis was performed on 16
building trades in the study reported herein. The approach was based on
defining risk fundamentally as the product of probability frequency- and
severity, and using the risk plane concept to

evaluate and rank the trades in terms of nonfatal injury rates. Bureau of
Labor Statistics data was used in the study. The risk analysis methodology
included both frequency and severity considerations

associated with nonfatal injuries.

Introduction

The construction industry in the United States has
historically suffered a poor record of occupational
injuries, illnesses, and fatalities. The Bureau of Labor
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Statistics for 2003 indicate that the highest number of

fatalities among all industries occurred in construction,

with 1,126 that year. Unfortunately, this number has

stayed relatively constant over the past decade. It is

commonly recognized that construction work is
inherently dangerous, and construction project sites

present a high risk of injury and fatality, especially

when the owner and contractorsafety programs are not implemented
effectively
Data published by the Bureau of Labor Statistics were used in
these studies to evaluate the risks primarily in terms of the
probability of injury and fatality.
It is important to recognize that a large volume of data is required
for risk quantification and risk analysis using injury, illness, and
fatality statistics for each trade.

However, very few construction firms have the quantity and

guality of data needed to perform meaningful risk analysis.
Although insurance companies maintain extensive records, this

data is confidential and not in the public domain. Consequently, all

published risk analysis work on injuries and fatalities has drawn
on the BLS data, which is easily accessible

What is evaluating risks?

Two methods have commonly been used
in evaluating risks (Clemens and Simmons 1998): The
risk plane, and its extension, risk assessment matrix.

Risk plane
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Risk Analysis Methodology and Steps for
Analysis

Data Source

The BLS provides several different statistics that can be used
to identify and rank dangerous occupations, including annual
incidence and fatality rates. Incidence rate is the number of
injuries and illnesses per 100 full-time workers and represents

their frequency in an industry or an industry sector.

It is based on 100 full-time equivalent workers working 40 h per
week for 50 weeks in a given year. Fatality rate also termed rate
of fatal occupational injuries is the number of deaths per 100,000
workers and represents the annual frequency of fatalities.
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Formulations for Risk Analysis

NFR = (NF / E)

FR = (F / E)x100,000
CLT = MDAFW - HW -8

Steps for Analysis

A two-step approach was taken to perform the risk analysis (Baradan
2004). As a first step, nonfatal injuries and fatalities were analyzed
separately. The second step was based on the first, where the results for
nonfatal injuries and fatalities were integrated into a combined risk
analysis.

Table 1. Risk Score Criteria for Nonfatal Injuries and Fatalities

Monfatal injuries Fatalities
Risk Risk Index of Risk
region sCOre relative risk SCOTE
| 7 =1.50 7
2 6 |.25-1.49 6
3 5 1.00-1.24 3
4 4 (.75-0.99 4
3 3 0.50-0.74 3
& 2 (0.25-0.49 2
7 I 0.01-0.24 |

Fatalities were analyzed using the index of relative risk, which is

calculated by IRR = FR/ HZVZ EJ -100,000}
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RSC - RSNF +1 RSF

The index of harm term, i, in Eq. 5 implies that the
effects of nonfatal injures and fatalities on the
combined additive risk score term can be uneven.
It was decided to use the same i value to compute
RSC in this study, although it was recognized that
there may be a range of values for this coefficient.
Index of harm may Vary from trade to trade, and in
cases Where there are high-cost disabling injuries, it can be lower than 2.

Table 2. Mean Values of Monfatal Injury and Fatality Related Data

19982001 mean values

Hourly Cost of

Monfatal Median days wige lost time Fatality
Building trade Abbreviation injury rate away from work (%) (%) rate
Brickmasons, blockmasons, and stonemasons Br 0.031 3.25 19.15 1,264 14.138
Carpenters Cp 0,043 7.25 16.50 957 12.23
Carpet, floor, and tile installers and finishers Cr 0.042 10.50 15.61 1311 0
Cement masons, concrete and terrazzo| finishers Cn 0015 0.25 14.63 1083 0
Construction equipment operators Crp 0.003 23.50 14.22 2,673 7.55
Dirywall installers D 0,038 0.00 16,82 1.211 8.33
Eleciricians El 0,025 3.25 19.84 1,310 17.28
(slaziers 1 0.046 5.00 15.09 a0 0
Insulation workers In 0.043 3.25 14.44 053 10,70
Ironworkers Ir 0.056 3.50 1841 1,252 5270
Painters and paperhangers Pa 0.026 3.00 14.19 o038 14.93
Plasterers and stucco masons Fl 0.026 075 16.23 1,266 0
Plumbers, pipelayers, pipefitters, steamfitters Pm 0.030 7.50 18.93 1,136 0.26
Roofers Rf 0.052 10.25 14.69 1,205 55.30
Sheat metal workers Sh 0,033 6,25 1647 824 2.10
Tilesetters and marble satters Ti 0.028 7.50 17.63 1058 0
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Table 3. Trade Risk REanking Results

Monfatal injuries Fatalities Combined results
Risk Risk Index of Risk Risk

Building trade R Rank region SCOE relative risk Eank SCOre sCOfe Rank
Iron workers (Ir) 65.9 1 | 7 3.78 2 T 21 1
Roofers (Rf) 630 2 1 7 3.97 1 7 21 I
Carpet, floor, tile installers (Cr) 55.8 3 2 33 0 12 0 5] 12
Dirywall installers (Dr) 455 4 3 5 0.4 g 3 11 3
Insulation workers (In) 41.2 5 3 5 0,88 3] 4 13 5
Carpenters (Cp) 41.0 6 3 5 077 7 4 13 5
Brickmasons (Brj 0.2 7 4 4 102 5 5 14 3
Plumbers (Pm) 338 3 4 4 066 3 3 10 o
Electricians (EL 332 9 4 4 1.24 3 5 14 3
Plasterers and stucco masons (PL) 320 10 5 3 0 12 0 3 13
Tilesatters and marble satters (Ti) 282 11 5 3 0 12 0 3 13
Glaziers (G1) 273 12 5 3 0 12 0 3 13
Painters and paperhangers (Pa) 239 13 5 3 107 4 5 13 5
Sheet metal workers (Sh) 17.2 14 5 3 0.59 10 3 o 10
Cement masons, concrete finishars (Cn) 15.5 15 3] 2 0 12 0 2 16
Construction equipment operators (Op) 72 16 4 1 0.54 11 3 7 11
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Fig. 2. Risk plane for years 19982001
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