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FIGURE 2-1 1 

Engineering Notes for Closed Traverse 

These notes illustrate the format for a 
closed traverse by the deflection angle 
method. The traverse is to serve as 
horizontal control for a topographic survey of 
a reservoir site. 

Transit station elevations will be 
established by a bench level survey from a 
permanent bench mark. Locations and 
elevations of pertinent topographic features 
will then be obtained with the transit by 
means of horizontal and vertical angles and 
stadia or chained distances. 

See Figure 2-12 for a method of 
obtaining all needed information during one 
operation. 
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FIGURE 2-12 

Engineering Notes for Topographic 
Survey with Transit 

These notes illustrate a method of 
running a closed traverse and obtaining 
topographic information in one operation. 
The traverse can be checked for closure as  
shown in Figure 2-1 1. 

Direct leveling was done wherever 
possible. Vertical angles were used only 
where the observed point was above the  
instrument, too far below i t ,  or where the  
line of sight, with vertical arm a t  zero, was  
obscured by brush. 
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SPECIAL DESIGN INSTRUCTIONS: 

D i r i d  Agreement No. . GPCP No. 
Daign Survey I7-j ~onstruction CM [-I 

The symbol * is a note to the computer for blank space or for information not uwd by the computer. 
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STANDARDS FOR PROJECT AND LARGER GROUP JOBS 

Standard staking and note keeping procedures are shown for representative type 
structures and portions of structures. They do not cover every situation. The 
illustrations show format and procedure in sufficient detail for the field engineer 
or survey party chief to apply them to the particular job. Construction staking 
must be consistent with contract provisions, and some of the illustrations may 
represent portions that are the responsibility of the contractor. 

Unless otherwise specified basic staking for embankments and excavations 
includes centerline, slope (toe of slope or edge of cut) and offset reference 
stakes with hubs a t  each station and more frequently on curves along the axis of 
the embankment or excavation. It also includes stakes a t  significant breaks in 
topography or changes in section of the planned work. Basic staking for 
structures includes alignment and grade along the principal axis and may include 
offset stakes for long structures such as a principal spillway through a dam. 

Computations are closely related to notekeeping. These samples can be used to 
compute quantities directly from the field notes. Placing the cut or fill above 
the distance from centerline or reference point facilitates direct computations. 
A sample plotted dam cross section and computation are shown. 

Figures 3-1 through 3-4 show components of a typical floodwater retarding 
structure. These exhibits are referred to in the presentation of the sample field 
notes for layout and also for calculations. Although these figures and the field 
notes presented are for an earth dam, the content, procedures and completeness 
of note keeping are directly applicable to other major construction work. 

Engineering Notes - Bench Mark Surveys 
The engineering notes shown in Figure 3-5 illustrate the format for setting and 
checking bench marks (vertical control) for construction layout. 

Note that B.M. No 81-1 and B.M. 81-6 are permanent monuments, and are so 
recorded on the drawings. Temporary benches should be run from the datum 
described in the cont;act drawings.- All bench mark elevations should be 
thoroughly checked before other level work is started. 

Engineering Notes - Construction Grades 
Figures 3-6 through 3-8 show the planned grades for the embankment, cut-off 
trench, principal spillway, and emergency spillway. 

Elevations and stationing or dimensions for all the major structure elements 
should be entered in the field notebook prior t o  layout. Spacing between entries 
should be sufficient for the field notes. Crowded notes are difficult to read and 
can cause errors. The inspector may find a condensed version of the same 
information helpful for a quick reference. 




