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1.Introduction to Archie-M software

• Archie-M is a standard assessment tool for 
masonry bridges in the UK rail network.

• The needs for assessing masonry bridges 
came on world war I MEXE was used now 
we have archie.M

• Versions of Archie have been in use since 
1985. Now it has 40years and it is used 
worldwide.

https://www.obvis.com/archie-m#:~:text=masonry%20bridges%20in-,the%20UK.,-Versions%20of%20Archie


Thrust line
• Understand that for our stone arch bridge to be safe and

stable a line of thrust must stay within arch material after
applying all load effect. (Heyman in the 1950s)

https://help.obvis.com/article/37-thrust#:~:text=Heyman%20in%20the%C2%A0%201950s


Input design parameters based on DMRB 
CS454

• 10N/mm2 masonry compressive strength.

• unit weight of 20kN/m3 for masonry.

• 18kN/m3 for backing and surface fill.



• Figure 1 shows the indicative compressive strength for 
the tested bridge in Kigoma region.

• The Rebound Number (RN) is converted into indicative 
compressive strength using conversion tables. Although 
the conversion has been developed for concrete, it also 
gives reasonable estimates for masonry. For improved 
accuracy, the rebound numbers can be calibrated for 
stone masonry based on test results





Input design geometry



Terminologies



ARCHIE –M Software
• 1. Create new bridge



Fill in your arch details



Pier, Abutments and Fill



Road alignments



Partial factors in standards and 
guidance CS454, C800

• Factor for live load (ɣfL) (SLS|ULS) 

Generally > 1.0 if and only if this gives a worse result than 
taking the value

e as 1.0.

• ɣf3 is a factor that takes account of inaccurate 
assessment of the effects of actions such as unforeseen 
stress distribution in the structure.

• For other Factors please click here

https://help.obvis.com/article/31-partial-factors


Your bridge will be displayed



Quiz



Quiz results



Break for breack fast



Assess the bridge capacity by applying live  
loads



Checking thrust line for multspan arch 
bridges taking into account applied 
backing 

31.05Tones single axial load 
on span1 critical position, 
no failure as Thrust line 
within pier and not out of 
masonry.

Figure 1: 
Full backing



Checking thrust line for multspan arch 
bridges taking into account applied 
backing 

39.33Tones single axial load 
on span1 critical position, A 
bridge is not safe as Thrust 
line out of pier and out of 
backing masonry. 

Figure 2: 
Half backing 
height



Checking thrust line for multspan arch 
bridges taking into account applied 
backing 

Figure 3: 
Almost half 
backing 
height



Comments

• Figure 1: With full height masonry, there is no possibility of a 
hinge forming at the extrados, because the masonry behind 
that point cannot compress or move out of the way. The only 
form of yield that could occur here is shear between the ring 
and the backing masonry. In a structure like this, there is 
really no possibility of a 4 bar mechanism forming.

• Figure 2 and 3: The thrust touches the extrados, so a hinge is 
present. The pattern of 4 hinges alternating between 
intrados and extrados forms a mechanism, so this structure 
might collapse, and would at least deform unacceptably 
(passive pressure from the full could stop full collapse; also 
bear in mind that we are applying a live load factor). 



The corresponding results for figure 
1 look like this: 



Checking series of *** in the results 
table
• The lower single *** marks the central extrados hinge, and 

should always be present. The upper set of *** at the last 
column indicate flag lines where the thrust has touched or 
gone outside the extrados again. 

• With no backing, three  *** at more than one low  this 
indicates failure. With backing, Archie-M does not attempt 
to interpret this situation. It marks rows where the thrust 
exits the arch ring still, but does not flag this as FAIL in auto-
run. Instead it shows the "offset proportion" - the ratio of 
the position of the thrust to the ring thickness, so 1.0 is 
contact with the extrados see figure 4 bellow.



Checking series of *** in the results 
table

Figure 4: 



Checking thrust line

With large live load 
factor a thrust line 
become thick and 
almost straight at top. 
This could crack to open 
at the deck. Therefore 
this indicate failure. 
Note: a bridge With 
backing depend on 
Engineers judgment, 
and by the way 
414Tones of live load is 
not realistic.



EAC road loading LAW 2016
Max allowable single axle load is 10Tones



Permitted GVM by TANROADS



Permitted GVM by TANROADS



Permitted GVM by TANROADS



Results table

Click here to lean how to read table of results

https://help.obvis.com/article/42-intermediate-tabular-results


Table of results

• Basically, if there are *** in the last column, the thrust line 
touches the edge of the arch or falls outside the arch. So if 
you see more than 1 consecutive line showing ***, the 
thrust line falls outside the arch and we have failure if no 
backing, with full backing height and width it is unlikely have 
failure mechanism as bridge is very sound. 

• The horizontal component of thrust at the springings (per 
metre width) can be read directly from the first and last rows 
of the span data, in Fx total. Similarly for vertical loads from 
Fz total.



Quiz 2



Any Questions!



Link to design manual and other 
related documents

• https://stonearchbridges.org/

https://stonearchbridges.org/


End
Thank you all for your time


