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GENERAL NOMENCLATURE

Codes and Standards

CISC - Handbook of Steel Construction, Canadian Institute of
Steel Construction

CSA CAN3-8S6-M78 - Canadian Standards Association, "Design of
Highway Bridges"

NBCC and Supp. - National Building Code of Canada (1985) and
Supplement to the NBCC

List of Symbols

Ab - Area per steel reinforcing bar. (mm2)

As - Area of steel reinforcement. (mm2)

Av - Area of shear reinforcement. (mm2)

b - Breadth of design section. (mm)

Ca - Accumulation factor, NBCC (1985)

Co - Basic roof snow load factor of 0.8, NBCC (1985)

Cs —- Slope factor, NBCC (1985)

Cw - Wind exposure factor, NBCC (1985)

d ~ total depth of concrete section required for design. (mm)

ds ~ Steel reinforcing bar diameter. {(mm)

d’ - effective depth of section, measured from the extreme
compression fiber to tension reinforcement. (mm)

DF — Moment distribution factor

DPW - Federal Department of Public Works

f - ~ Compressive strength of concrete at 28 days. (MPa)

fv - Yield strength of steel reinforcements. (MPa}

1 - Impact load fraction, max. value of 0.30, CSA CAN3-S6-M78

K - Beam element stiffness. (EI/L) )

Kp ~ Ponding effect factor for deflection.

Kr ~ Resistance factor for bending. (MPa)

14 - Development length of steel reinforcements. (mm)

1n - effective length of clear span. (mm} or {m}

1’ - effective length of clear span. (mm) or (mj

L - span length, in metres, which is loaded to produce maximum

stress in the member. {(m)
~ Bending moment per metre width of slab. (N m/m)

Mr - Fixed end moment. (kN m)
Mr - Resisting moment of metal formed deck. (kN m)
-~ Axle load on one rear wheel, P = 0.4W , or concentrated

point load. (kN)

S - Specified snow load due to accumulation, (kPa), or
Sectional modulus of metal formed deck in (mm3/m).

So - Ground snow load, NBCC Supplement. (kPa)

Vu - Design or ultimate shear stress. (MPa)

Ve - Allowable shear stress of concrete. (MPa)

Vr - Shear force resisted by metal formed deck. (kN)
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GENERAL NOMENCLATURE

Design or ultimate shear force for concrete. (kN)
Total uniform dead load. (kPa)

Uniform dead load due to infrastructure. {kPa)
Uniform dead load due to self-weight of the concrete slab.
(kPa)

Uniform live load due to the specified snow load. (kPa)

Appropriate factored dead or live load. (kN/m) or (kPa)

Combined wheel load on the first two axles or the MS
loading in kilonewtons. (kN)

Unit weight of concrete. (kg/m3)

Specified unit stress of the metal formed deck. (MPa)
Initial deflection of the metal formed decking due to
weight of concrete slab and self weight of deck. (mm)
Total deflection of the metal formed decking, which

includes the ponding effect. (mm)
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SUMMARY AND CONCLUSIONS

The analysis and design of a non-cellular steel/concrete
deck for the Jerseyside wharf extension is presented within this
report. The various structural analysis techniques and design
methods utilized are logically and explicitly illustrated.

The engineering design is based on the CSA Standard CAN3-S6-

M78 '"Design of Highway Bridges" and governing clauses of the
National Building Code of Canada (1985).

The loads consist of an MS 200-77 design vehicle, live snow
load, and a uniform dead 1load of 20 kPa. Assuming simple
supports, where the pile cap and deck are interconnected, the
shear force and bending moments were determined wusing the
technique of moment distribution. The maximum values for shear
and bending moment obtained by analysis were 247.4 kN and 45.3
kN m/m respectively. Specific design <calculations are presented
in the text and detail specifications are illustrated in Appendix
D, at the end of this report.

In closing, it must be emphasized that only the concrete
deck slab is being analyzed for design. The author has assumed
that the piles, caps, beams, and other structural members are
adequately designed and can support the 1loads transmitted from
the deck.






1.0 INTRODUCTION

The design of a composite non-cellular steel/concrete deck
for the wharf extension in Jerseyside 1is presented within this
report. This study was 1initiated on behalf of the Harbours and
Infrastructure Branch of the Federal Department of Fisheries and
Oceans.

Jerseyside is a small community in Placentia Bay,
approximately 124 kilometres from St. John’s. The community is
accessed wvia Route No. 100, which continues northeast from

Jerseyside for 44 kilometres to intersect with the Trans Canada
Highway and northwest for 7 kilometres to Argentia. The reader is
referenced to Figures 1 through 4.

The harbour infrastructure and onshore facilities in
Jerseyside provide support and service to the local communities
which include; Argentia, Dunville, Freshwater, Placentia, and
Southeast Placentia. The vessels berthing at Jerseyside are

composed of registered vessels, and transient vessels from local
communities and some areas of St. Mary’s Bay.

Increased fishing activity in Jerseyside has required that
additional working area be provided, particularly in the vicinity
of the local fishplant. An extension to the existing marginal
wharf has been proposed to alleviate the problem.

Due to fiscal restraints, only two design alternatives were
considered to be economically feasible for the wharf extension in
Jerseyside. These include; (1) an untreated timber cribwork
structure, and (11} a treated pile structure. The pile wharf
structure was selected for the final design because of the
greater life expectancy; 35-40 years as compared to 8-10 vears
for a wuntreated cribwork structure. Also, concrete decking was
chosen over timber plank decking due to its longevity, strength
and durability characteristics in harsh environments.

The analysis and design presented within this report was
primarily intended for the wharf extension in Jerseyside; with
the idea in mind that this report could be used in the future for
typical design details given similar lcading/structure
conditions. However, extreme care should taken if one is to adopt
the final design presented in this report for any other project
than the one being undertaken in Jerseyside. It is highly
recommended that an engineering assessment be initiated before
approval for use in design of other projects.
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FIGURE 2 Avalon-Burin Topographic Map
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2.0 GENERAL ANALYSIS AND DESIGN METHODOLOGY

The engineering analysis and design of the composite steel/
concrete deck slab is based on the <CSA Standard CAN3-S6-M78
"Design of Highway Bridges" and governing clauses of the National
Building Code of Canada (1985).

It is important to realize that only the concrete whart deck
slab is being analyzed. The author has assumed that the piles,
caps, beams, and wharf structure as a whole are adequately
designed and can support the loads transmitted from the deck. The
deck is not designed as a composite section but as a normal
reinforced concrete slab. The primary function of the fluted
metal decking is to provide formwork for pouring the slab, and
thus is designed as a form only. This allows ease of construction
and some protection for the concrete from the corrosive
environment.

The analysis and design 1is logically presented 1in the
following sections on calculation sheets and sections and
subsections are <clearly defined within chapters. This allows the
reader to follow step by step the procedure wutilized; from where
the member loads and distribution of loads are analyzed through
to the design of the reinforced concrete slab.

Use of additional information such as; design tables, data
sheets, and figures to further illustrate the design procedure
are presented in the appropriate sections and are referenced in
the notes or the rightmost column heading entitled "reference".
Notes which accompany the calculation sheets further clarify the
analysis and design methodology utilized.

The reader is referred to the section "General
Nomenclature” for explanation of abbreviations, symbols, and
equation variables.
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7. ‘ WESTEEL"HUSCO
L
L

P

Hi-Bond Steel Floor

610 mm Coverage o
Also available in 457 mm

T-30-8F

P____711 mm Coverage
T-30-6FS

1-30-6
1-30-6F

13065

Toun gty e otiooreee with Contiery Seardords
LX: : wm{s_ﬂswnmunmm
Effective Propert Allowable Support.
for Form Design Siab Design Reactions
Section Section Effective Section Dimension Full Exterior Interior
Base Base Modulus Modulus | Modulus of | Modulus of | from N.A. Moment
Steel Steel at at Inertia Steel Floor | to Bottom | of Inertia
Nominal Area Mass Midspan Support at To Bottom | Flange of
Thickness Midspan Fibre Steel Profile
mm mm? kg/m? mm3x 102 | mm3x 10 | mm‘x 103 | mm? x 10° mm mm* x 103
Sm Ss le sb Ys ] kN kN

0.76 14316 12.01 25.76 27.64 1102.6 30.63 4282 13116 8.1 16.6
0.91 17135 14.38 33.42 35.85 14142 36.54 42.93 1586.9 13.7 249
1.22 2295.5 19.18 47.23 48.64 2099.3 4864 43.16 2099.3 27.7 46.2
1.52 2857.9 23.97 60.18 60.18 2610.6 60.18 43.38 2610.6 433 71.6

LIGHT WEIGHT CONCRETE (N-14)

Slab Thickness mm| t 141 151 161 141 151 161 166
'Siab Weight kPa| W, | 228 251 273 284 | 183 202 220 229
Max. Allow. Shear Bond kKN | Va 133 1A4 15.6 162 133 144 156 16.2
Concrete Volume m3/m? 093 106 112 119 {093 106 112 119 |
lc | 8522 | 10324 | 12344 | 13437 | 7527 9126 | 10929 | 11907
0.76 sc | 84 94 105 11 79 89 100 105 |
st | 1965 2241 2537 2693 2300 2619 2963 3144 |
le | 9699 | 11757 | 14069 | 15321 8495 | 10304 | 12346 | 13457
§ 0.91 Sc 98 110 123 130 92 104 | . 116 123
;,g € st | 2093 2387 2702 2867 2443 2779 | ,3142 3334
!} - lc | 11873 | 14404 | 17258 | 18808 | 10258 | 12442 | 14919 | 16270
5 1.22 Sc 125 142 158 167 117 133 149 157
st | 2313 2634 2980 3163 2688 3050 3445 | “3653
lc | 13720 | 16651 | 19966 | 21770 | 11735 | 14226 | 17062 | 18613
1.52 Sc 150 170 191 201 140 158 178 188
st | 2486 2827 3197 3392 2882 3263 3679 3900
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