
Civil Engineer’s Solutions Suite

This Mathcad electronic book is a rendering of selections from Hick’s Standard Handbook of
Engineering Calculations by McGraw-Hill. Solve hundreds of applied problems in civil
engineering with this practical electronic resource which contains 165 relevant formulas and
equations from the book, as well as text, tables, graphs and diagrams. This fully-interactive
CD-ROM supplies you with all the tools you need to find the right equation and solve a
problem in an instant.

Platform: Windows
Includes Mathcad Engine
Available for ground shipment

The Civil Engineer’s Solutions Suite includes topics such as statics, stress and strain, steel beams and
plate girders, steel columns and tension members, timber engineering, reinforced and pre-stressed
concrete, fluid mechanics, surveying, and soil mechanics.
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Principles of Statics; Geometric Properties of Areas

       Analysis of Static Friction
       Analysis of a Structural Frame
       Truss Analysis by the Method of Joints
       Truss Analysis by the Method of Sections
       Length of Cable Carrying Known Loads
       Parabolic Cable Tension and Length
       Catenary Cable Sag and Distance between Supports
       Stability of a Retaining Wall
       Analysis of a Compound Space Truss
       Geometric Properties of an Area
       Product of Inertia of an Area
       Properties of an Area With Respect to Rotated Axes

Analysis of Stress and Strain

       Stress Caused by an Axial Load
       Deformation Caused by an Axial Load
       Deformation of a Built-Up Member
       Analysis of Cable Supporting a Concentrated Load
       Displacement of Truss Joint
       Axial Stress Caused by Impact Load
       Stresses on an Oblique Plane
       Hoop Stress in Thin-Walled Cylinder under Pressure
       Stresses in Prestressed Cylinder
       Hoop Stress in Thick-Walled Cylinder
       Thermal Stress Resulting from Heating a Member
       Thermal Effects in Composite Member Having Elements in Parallel
       Thermal Effects in Composite Member Having Elements in Series
       Shrink-Fit Stress and Radial Pressure
       Torsion of a Cylindrical Shaft
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Stresses in Flexural Members

       Shear and Bending Moment in a Beam
       Beam Bending Stresses
       Flexural Capacity of a Compound Beam
       Analysis of a Composite Beam
       Beam Shear Flow and Shearing Stress
       Locating the Shear Center of a Section
       Bending of a Circular Flat Plate
       Bending of a Rectangular Flat Plate
       Combined Bending and Axial Load Analysis
       Flexural Stress in a Curved Member
       Soil Pressure under Dam
       Load Distribution in Pile Group

Deflection of Beams

       Double-Integration Method of Determining Beam Deflection
       Moment-Area Method of Determining Beam Deflection
       Conjugate-Beam Method of Determining Beam Deflection
       Unit-Load Method of Computing Beam Deflection
       Deflection of a Cantilever Frame

Statically Indeterminate Structures

       Shear and Bending Moment of a Beam on a Yielding Support
       Theorem of Three Moments

Moving Loads and Influence Lines

       Analysis of Beam Carrying Moving Concentrated Loads
       Force in Truss Diagonal Caused by a Moving Uniform Load
       Force in Truss Diagonal Caused by Moving Concentrated Loads
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Riveted and Welded Connections

       Capacity of a Rivet
       Investigation of a Lap Splice
       Design of a Butt Splice
       Design of a Pipe Joint
       Moment on Riveted Connection
       Eccentric Load on Riveted Connection
       Design of a Welded Lap Joint
       Eccentric Load on a Welded Connection

Steel Beams and Plate Girders

        Most Economic Section for a Beam with a Continuous Lateral Support under a Uniform
          Load
       Most Economic Section for a Beam with Intermittent Lateral Support under Uniform
          Load
       Design of a Beam with Reduced Allowable Stress
       Design of a Cover-Plated Beam
       Design of a Continuous Beam
       Shearing Stress in a Beam--Exact Method
       Shearing Stress in a Beam--Approximate Method
       Moment Capacity of a Welded Plate Girder
       Analysis of a Riveted Plate Girder
       Design of a Welded Plate Girder

Steel Columns and Tension Members

       Capacity of a Built-Up Column
       Capacity of a Double-Angle Star Strut
       Section Selection for a Column with Two Effective Lengths
       Stress in Column with Partial Restraint Against Rotation
       Lacing of Built-Up Column
       Selection of a Column with a Load at an Intermediate Level
       Design of an Axial Member for Fatigue
       Investigation of a Beam Column
       Application of Beam-Column Factors
       Net Section of a Tension Member
       Design of a Double-Angle Tension Member
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Plastic Design of Steel Structures

       Allowable Load on Bar Supported by Rods
       Determination of Ultimate Load by the Static Method
       Selection of Sizes for a Continuous Beam
       Analysis of a Rectangular Portal Frame by the Static Method
       Analysis of an Unsymmetric Rectangular Portal Frame
       Reduction in Plastic-Moment Capacity Caused by Axial Force

Timber Engineering

       Bending Stress and Deflection of Wood Joists
       Shearing Stress Caused by Stationary Concentrated Load
       Shearing Stress Caused by Moving Concentrated Load
       Strength of Deep Wooden Beams
       Design of a Wood-Plywood Beam
       Determining the Capacity of a Solid Column
       Investigation of a Spaced Column
       Compression on an Oblique Plane
       Design of a Notched Joint
       Capacity of Lag Screws
       Design of a Bolted Splice
       Investigation of a Timber-Connector Joint

Reinforced Concrete

Design of Flexural Members by Ultimate-Strength
Method

       Capacity of a Rectangular Beam
       Design of a Rectangular Beam
       Design of the Reinforcement in a Rectangular Beam of Given Size
       Capacity of a T Beam
       Capacity of a T Beam of Given Size
       Design of Reinforcement in a T Beam of Given Size
       Reinforcement Area for a Doubly Reinforced Rectangular Beam
       Design of Web Reinforcement
       Determination of Bond Stress
       Design of Interior Span of a One-Way Slab
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Design of Flexural Members by the Working-Stress
Method

       Stresses in a Rectangular Beam
       Capacity of a Rectangular Beam
       Design of Reinforcement in a Rectangular Beam of Given Size
       Design of a Rectangular Beam
       Design of Web Reinforcement
       Capacity of a T Beam
       Design of a T Beam Having Concrete Stressed to Capacity
       Design of a T Beam Having Steel Stressed to Capacity
       Reinforcement for Doubly Reinforced Rectangular Beam
       Deflection of a Continuous Beam

Design of Compression Members by Ultimate-Strength
Method

       Analysis of a Rectangular Member by Interaction Diagram
       Axial-Load Capacity of Rectangular Member

Design of Compression Members by Working-Stress
Method

       Design of a Spirally Reinforced Column
       Analysis of a Rectangular Member by Interaction Diagram
       Axial-Load Capacity of a Rectangular Member

Design of Column Footings

       Design of an Isolated Square Footing
       Combined Footing Design
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Prestressed Concrete

       Determination of Prestress Shear and Moment
       Determination of Capacity and Prestressing Force for a Beam with Straight Tendons
       Beam with Deflected Tendons
       Beam with Curved Tendons
       Determination of Section Moduli
       Effect of Increase in Beam Span
       Kern Distances
       Camber of a Beam at Transfer
       Design of a Double-T Roof Beam
       Design of a Posttensioned Girder
       Effect of Varying Eccentricity at End Support

Design of Highway Bridges

       Design of a T-Beam Bridge
       Composite Steel-and-Concrete Bridge

Fluid Mechanics

Hydrostatics

       Buoyancy and Flotation
       Hydrostatic Force on a Plane Surface
       Stability of a Vessel
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Mechanics of Incompressible Fluids

       Viscosity of Fluid
       Application of Bernoulli's Theorem
       Flow Through a Venturi Meter
       Flow Through an Orifice
       Flow Through the Suction Pipe of a Drainage Pump
       Power of a Flowing Liquid
       Discharge Over a Sharp-Edged Weir
       Laminar Flow in a Pipe
       Turbulent Flow in Pipe--Application of Darcy-Weisbach Formula
       Determination of Flow in a Pipe
       Pipe-Size Selection by the Manning Formula
       Loss of Head Caused by Sudden Enlargement of Pipe
       Uniform Flow in Open Channel--Determination of Slope
       Alternate Stages of Flow; Critical Depth
       Determination of Hydraulic Jump
       Discharge Between Communicating Vessels

Surveying and Route Design

       Plotting a Closed Traverse
       Area of Tract with Rectilinear Boundaries
       Partition of a Tract
       Area of Tract with Meandering Boundary: Offsets at Irregular Intervals
       Volume of Earthwork
       Determination of Azimuth of a Star by Field Astronomy
       Plotting a Circular Curve
       Intersection of Circular Curve and Straight Line
       Realignment of Circular Curve by Displacement of Forward Tangent
       Analysis of a Highway Transition Spiral
       Transition Spiral - Transit at Intermediate Station
       Plotting a Parabolic Arc
       Location of a Single Station on a Parabolic Arc
       Location of a Summit
       Sight Distance on a Vertical Curve
       Mine Surveying: Grade of Drift
       Determining Strike and Dip from Two Apparent Dips
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Aerial Photogrammetry

       Flying Height Required to Yield a Given Scale
       Determining Ground Distance by Vertical Photograph
       Determing the Height of a Structure by Vertical Photograph
       Determining Ground Distance by Tilted Photograph
       Determining Elevation of a Point by Overlapping Vertical Photographs
       Determining Scale of Oblique Photograph

Soil Mechanics

       Composition of Soil
       Specific Weight of Soil Mass
       Analysis of Quicksand Conditions
       Measurement of Permeability by Falling-Head Permeameter
       Soil Pressure Caused by Point Load
       Vertical Force on Rectangular Area Caused by Point Load
       Vertical Pressure Caused by Rectangular Loading
       Earth Thrust on Retaining Wall Calculated by Rankine's Theory
       Earth Thrust on Retaining Wall Calculated by Coulomb's Theory
       Thrust on a Bulkhead
       Cantilever Bulkhead Analysis
       Anchored Bulkhead Analysis
       Analysis of Footing Stability by Terzaghi's Formula
       Soil Consolidation and Change in Void Ratio
       Compression Index and Void Ratio of a Soil
       Settlement of Footing
       Application of Pile-Driving Formula
       Capacity of a Group of Friction Piles
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