Subject:
Negative value of Force at member end in a Response Spectrum Analysis

In a response spectrum analysis, due to the nature of modal combination methods like SRSS and CQC, all results such as member forces and joint displacements at start and end nodes of members, support reactions, plate stresses, etc., are positive values.

However, this poses a problem when it comes to plotting the bending moment and shear diagrams, as well as presenting the values in tables. 

First, some background information on the values presented in the tables. Specifically, the value at the second node of the member.

In a static load case like a case containing just selfweight acting along negative Y, the member force value that you get at the end joint of a member is a "reaction". To get the action, the opposite sign has to be applied to the reaction value. The "action" is the value that you would obtain at that location if you approach that point from the start node of the member.

But, in a response spectrum load case, the forces and moments at the member's end node are always positive numbers, and there is no concept of action and reaction. 

Next, let us see how this relates to the plotting of that result, like the diagram of the Mz moment.

The diagram is plotted from the value at the start, at the end, and those at 11 intermediate section locations in between. The one at start and the 11 intermediate points are "actions", the one at the end is a "reaction". In order to correctly plot the diagram, that reaction is converted to an action. Without that, the diagram will be incorrect at the member's end node.

Now, see how this affects the result for a spectrum case.

If the value at the end is presented in the table with a positive sign, converting it to an "action" would change its sign to negative, which would then cause the diagram for the spectrum case to be positive for the start + 11 points, but then suddenly cut through the member's axis and end up on the opposite side for the member's end node. This used to happen in past versions of STAAD such as STAAD.Pro 2004 and older(see the first screen shot below), which give the appearance of being wrong at the member end.

This was subsequently addressed by displaying the member end value ("reaction") with a negative sign. So converting it to an "action" makes it positive and hence the drawing will look right as shown in the second screen shot below

When you start dealing with load combinations where a static case is combined with a spectrum case, the situation gets even worse. The user may specify his combination case as DEAD+SEISMIC. However, at the member end, STAAD will report DEAD+(-SEISMIC). So, if those values are DEAD=10 and SEISMIC=-25, STAAD V8i will show 10-(-25) = 35 while users will expect 10+(-25) = -15

There is a way to make the table right (the diagram will then be wrong). To do that, specify the command

SET ENDFACTOR -1

STAAD SPACE

SET ENDFACTOR -1

UNIT KIP FEET

JOINT COORDINATES

..

..

What needs to be understood is that due to the manner in the way STAAD plots the BM and SF diagrams, it is not possible to get the table as well as the diagram both right at the same time. One of them will have a fallacy.

[image: image1.png]STAAD.Pro - EXAMP11.5TD. &

Edt Vew Tools Select Resuks Report Mode Window Help

‘i‘

%--u%xaxowwﬁagx»Ms@@aaémHn

R R Al

a2 El[v[

EB6000@c b o o4k ﬂ\@eqq&@@mgt(:\al—_lzsnswmmmﬁ [z |

sesses | - Forces

2
i

[ % oyramis | 77 Reports | Zanimation | 1 Boam < noss

In old versions of STAAD, when the positive "reaction” was
converted to an "action" for plotting purposes, it produced
diagrams like this, which give the appearance of being wrong at
the member end.
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