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Overview of MSLAB_LOAD

This program presents the closed-form solutions for a nine-slab thick-plate model and a six-slab thick-plate model respectively for concrete pavements under vertical loading.  The pavement slab in either model is supported on a Winkler foundation.  For the nine-slab model, the loaded slab of interest is represented by the central slab, with eight surrounding slabs.  For the six-slab model, the loaded slab of interest is a middle edge slab, with the five surrounding slabs to take into consideration the effects of jointed pavement system. Only shear force transfer is assumed across a joint. Shear force transfer is specified in terms of the efficiency of joint shear transfer, which is defined as the ratio of vertical deflections of the two edges along the joint between the unloaded and loaded slabs.
System requirement 
The MSLAB_LOAD program runs on IBM compatible computer with Windows 2000 or Windows XP professional Version Operating System and MATLAB 6.0 or later versions.  The personal computer must be installed with the MATLAB software before running the MSLAB_LOAD program.

Program execution

1. 
Access the drive that the MATLAB folder has been installed (default drive is c:), and double click to open the folder “work”.

2.
Download the folder MSLAB_LOAD from the CRC website to the desktop, open the folder and copy all its files (MSLAB_LOAD.m, MSLAB_LOAD.fig, nineslabload.m, sixslabload.m) to the folder “work” opened in step 1.  

3.  
Close the folder “work”  

4.   To perform the computer run, double click the MATLAB icon on the desktop screen

5.
Run the MSLAB_LOAD program by entering the following command at the prompt:


> MSLAB_LOAD

Input 
This required input data for the MSLAB_LOAD are listed in the following table.
	Input Parameter
	Unit

	Indicator for choice of analysis 
	9-slab or 6-slab analysis

	Slab dimensions:   slab length

slab width

slab thickness
	m

m

m

	Slab properties:     Elastic modulus

Poisson’s ratio
	MPa

Numerical value

	Subgrade property: Modulus of subgrade reaction 
	MN/m3

	Applied load:  Magnitude of applied pressure 

Length and width of loading area 

Location of center of loading area


	MPa

m

x and y coordinates in m (see Figure 1 for location of the origin) 

	Load transfer coefficient of joints
	Numerical value between 0 and 1, where 0 represents no shear transfer across the joint, and 1 represents 100 percent load transfer across the joint.

	Coordinates (x, y) where deflection and bending stresses are to be computed
	x and y coordinates in m (see Figure 1 for location of the origin)


[image: image4.wmf]a

b

a

b

b

a

x

y

 q


Screening display before keying in input
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Screening display after keying in input
[image: image2.png]) help(MSLAB_LOAD) - Microsoft Word

Multiple_slab models for, the analysis of traffic load effects on concrete pavements.

I EIDEEYEIEEEIEE

X

Input Data

Cancrete pavement slab information Wheel load information
St length L ) 45 coardinate of load certer x (m)

Joint load transfer efficiency

St Wik W () 35 coardinate of load certer y (m)

siabthickness h () load pressure (P)

concrete slastic modulus (WPs) lengh of foad ()

concrete Possion rafio width of foad (m)

S i Coordinates of computation point

x(m)

ks of uberade reacon (MNI3)
¥ (m)

@ i S el o el s effects (O six-siab mackl for wheel load effects

RUN

Output Results

e — Bending stress n x drection Sx (WP) Bending stress iny directon Sy (WPa)

Example

Input

Ln7 Col i REC TRK ENT OVR Engish(us X





Output 
Deflection, unit (mm)
Bending Stress at slab bottom along x direction, unit (MPa)

Bending Stress at slab bottom along y direction, unit (MPa) 
Screening display after running WARP_NOLINEAR model program
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Examples
Example 1
Input
Slab length: 4.5 m

Slab width: 3.5m

Slab thickness: 0.25m

Elastic modulus of concrete: 30,000 MPa
Possion’s Ratio of concrete: 0.15

Modulus of subgrade reaction: 80 MN/m3
Coordinate of load center (x0,y0): (1.0,2.0)

Load Pressure: 0.7 MPa

Length of load area: 0.2m

Width of load area: 0.2m

Coordinate of computational point (x,y): (1.0, 2.0)
Transverse joint load transfer efficiency (LTEx): 1.0

Longitudinal joint load transfer efficiency (LTEx): 1.0

Model selection: nine-slab model
Output
Deflection: 0.2656 mm

Bending Stress at slab bottom along x direction: 0.96599 MPa

Bending Stress at slab bottom along y direction, 0.75133 MPa 

Example 2
Input
Slab length: 4.5 m

Slab width: 3.5m

Slab thickness: 0.25m

Elastic modulus of concrete: 30,000 MPa

Possion’s Ratio of concrete: 0.15

Modulus of subgrade reaction: 80 MN/m3
Coordinate of load center (x0,y0): (1.0,2.0)

Load Pressure: 0.7 MPa

Length of load area: 0.2m

Width of load area: 0.2m

Coordinate of computational point (x,y): (1.0, 2.0)

Transverse joint load transfer efficiency (LTEx): 1.0

Longitudinal joint load transfer efficiency (LTEx): 1.0

Model selection: six-slab model

Output
Deflection: 0.29407 mm

Bending Stress at slab bottom along x direction: 1.3411 MPa

Bending Stress at slab bottom along y direction, 1.0431 MPa 
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Figure 1 Coordinate Systems for Nine-Slab Model and Six-Slab Model





(b) Six-Slab Model





(a) Nine-Slab Model
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