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HYDRUS (2D/3D) Professional Tutorials 
 
Tutorial 5.01: Using the Grid and Work Plane Tools to Define 3D Curved 
Surface 
 
This tutorial introduces concepts of a Work Plane and an Alignment Grid. A Work Plane and 
a Grid are two tools intended to facilitate graphical input of complex objects in a three-
dimensional space. A Work Plane is a working plane, in which users can specify various 
boundary objects, initial and boundary conditions, or other information. It facilitates to users to 
define these objects in a single plane, while keeping the third coordinate constant (or zero). A 
Work Plane can be defined to correspond, or be parallel, with basic coordinate planes, such as 
XZ, XY, or YZ. An Alignment Grid is a grid in a selected Work Plane that enables users to 
precisely define new objects, such as points, lines, etc. Users can define the Origin of the 
Coordinate System and a Grid. A Grid is defined by its Origin, the type (Grid Type) of 
coordinate system involved (either Cartesian or Polar), and the Grid Spacing. A Grid can also 
be rotated (can be inclined in any general direction) to facilitate work, for example when 
defining the domain for a hill slope problem. 
 
A Work Plane is a much more important tool in Version 2.x of HYDRUS than it was in the 
previous version, since it can significantly facilitate the process of defining complicated transport 
domains. A Work Plane serves not only for defining graphical objects, but also for Drag-and-
Drop opperations.  
 
Note: This demo shows the work in the basic Coordinate System (Cartesian centered at the 
origin). However, users can define any number of their own coordinate systems, e.g., polar, 
cylindric, or arbitrarily inclined (see Menu Tools->Coordinate System). The work in a Work 
Plane is then the same, but always with respect to the currently selected Coordinate System. 
 
By carrying out this tutorial, you will learn how to use the Grid and Work Plane tools to 
graphically input a 3D Curved Surface defined by three-dimensional boundaries (3D-Splines) 
shown below: 
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1. Create a New Project, define Geometry Type, Units, and the Initial Workspace 
 
Create a new project and in the “Domain Type and Units” select “3D – General” as Type of 
Geometry, and default values for Length Units (i.e., cm) and Initial Workspace Dimensions 
(i.e.,  of XMin = 0, XMax = 1000, YMin = 0, YMax =1000, ZMin = 0, and ZMax = 200 cm). 
Click OK to close the window. 
 
2. Grid and Work Plane Settings 
 

Select the Grid and Work Plane Settings command ( ) from the toolbar.  

 
 
Notice that the Work Plane is defined by its Origin and Orientation. The Origin has by default 
all three coordinates equal to zero, but in general it can be moved to any desired location. The 
Grid can be either Cartesian or Polar. Click OK to close the window. 
 
3. Define 3D Curved Surface 
 

a) Select the Set XZ Work Plane command ( ) from the toolbar. 

b) Click on the Spline command ( ) on the Tools Sidebar and using a mouse insert 
three nodes with x and z coordinates of (200, 0), (400, 150) and (700, 150). The y 
coordinate is equal to zero since you are working in the XZ Work Plane with the Origin 
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being (0,0,0). Click the right mouse button to end the process. 

 
c) Change the Grid Origin using the Set Grid Origin ( ) command from the toolbar and 

using a mouse place it in the last node of the spline, which has the coordinates (700, 0, 
150). 

d) Change the Work Plane Orientation using the Set XY Work Plane command ( ) 
from the toolbar. 

e) Click on the Arc via 3 Points command ( ) on the Tools Sidebar and 
using a mouse insert three nodes with x and y coordinates of (0, 0), (-50, 300) and (0, 
550). Note that these coordinates are in the new coordinate system defined in (c and d). 
The z coordinate is equal to zero since you are working in the XY Work Plane with the 
Origin being (0,0,0). Click the right mouse button to end the process. 

 
f) Move the Grid Origin to the last node of the arc using the Set Grid Origin ( ) 

command from the toolbar and using a mouse. 

g)  Select the Set XZ Work Plane command ( ) from the toolbar. 

h) Click on the Spline command ( ) on the Tools Sidebar and using a mouse insert 
three nodes with x and z coordinates of (0, 0), (-250, 50) and (-550, 150). Note that these 
coordinates are in the new coordinate system defined in (f and g). The y coordinate is 
equal to zero since you are working in the XZ Work Plane. Click the right mouse button 
to end the process. 

 
i) Move the Grid Origin to the first node of the first spline using the Set Grid Origin ( ) 

command from the toolbar and using a mouse. 

j) Select the Set YZ Work Plane command ( ) from the toolbar. 

k) Click on the Spline command ( ) on the Tools Sidebar and using a mouse insert 
three nodes with x, y, and z coordinates of (0, 0, 0), (0, 200, 150), and (-50, 550, 300), to 
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close the curve. Click the right mouse button to end the process. 

 
l) Create the Curved Surface by first clicking on the Curved Surface – Quadrangle 

command ( ) on the Tools Sidebar and then with a mouse on 
any boundary curve. The Curved Surface will be identified by the gray color and defined 
by the four boundary curves (listed at the end of the displayed text). 

 
The Curved Surface is now fully defined. 

m) Select the Rotate View ( ) command from the toolbar and using a mouse rotate the 
Surface to view it from different angles. 

 
Note that the Grid Origin can be set at: 

1. any existing Geometrical Point 
2. any Grid Point 
3. arbitrary 3D point defined using X,Y, and Z coordinated in the Grid dialog. 

 
 

 


