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Attachment A: SARisers Seismic Variable Input Guidance

National Engineering Manual (NEM), Part 536, “Structural Engineering,” paragraph 536.21.D.(1),
Design Criteria for Reinforced Concrete Hydraulic and Environmental Structures states the following:

(1) For utilization with the computer program SARisers, combine the values for the zone “Z"” and
the site classification "S” to produce a base shear approximately equal to the base shear obtained
using the methods described in the American Society of Civil Engineer’s Minimum Design Loads for
Buildings and Other Structures (ASCE 7). When interpolation of the combined zone and site class
value is required, input the next higher value into the computer program.

The seismic design methodology used in SARisers program has evolved over time, but the basic
principles are the same. The program input can be adjusted to reflect current seismologic methods, to
some extent. This is accomplished by calculating a structure’s design base shear in accordance with
the latest edition of ASCE 7. Then, selecting the SARisers input values to approximate that design
base shear. This primarily will require the user to adjust the Zone (which will modify the Zone Factor)
and the Hazard Classification (which will modify the Serviceability Factor).

TR68 Equation 13 shows the equivalent base shear as: Vo = (ZSRC)W+t where

Z = Seismicity Zone Factor: 0.25 for zone 1, 0.50 for zone 2, 1.00 for zone 3, and 1.33 for zone 4.

S = Serviceability Factor (originally tied to hazard class): 1.0 for Dam Class A (Low Hazard
Potential), 1.5 for Dam Class B (Significant Hazard Potential), and 2.0 for Dam Class C (High
Hazard Potential).

R = Structural Response Factor for tower structures: The program uses 2.00 for risers.

C = Base Shear Coefficient: Per TR68, based on the fundamental period of vibration
(C=0.05/T~.333) not greater than 0.10.

W = Total effective weight of the structure.

The program coding calculates many of the values and the user can adjust the Z and S factors to
obtain a base shear approximately equal to the base shear obtained using the methods described in
the current version of ASCE 7. As noted in the NEM, when interpolation of the combined Z and S
values is required, input of the next higher value into the software is recommended.

TR 68 Values for Z-S:R-C
Program uses R =2.00 and C=0.10
TR 60 Dam Class
A B \ C

TR 68 Zone Factor Serviceability Factor S =
Zone Z= 1.000 1.500 2.000

1 0.250 0.050 0.075 0.100

2 0.500 0.100 0.150 0.200

3 1.000 0.200 0.300 0.400

4 1.330 0.266 0.399 0.532

Example:

As an example, for a riser in zone 1 with a high hazard potential, if the base shear was determined to
be 0.15W per ASCE 7 methods, then in order to approximate the value in SARisers, a Zone value of
"2" and Hazard Class value of "B” could be input into the program to obtain that same value,
regardless of the actual Zone and Hazard Class values for the dam. If the actual Zone value of “1”
and Hazard Class value of “C” were input then, as the table shows, the design base shear of 0.10W,
which is less than the value calculated in accordance with ASCE 7 and, therefore, lead to
unconservative stability factors of safety and reinforcement design.
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