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1- because of differential . l:su_ibulnm :
3 uivalent strain
expansion through the wall rariol

Cr 0ss-section.

2- The temperatureé a any point in the wall Tx can be eval uated
2- duetothe steep temperature By the use of Lagrangian polynomia shape function
difference between the exposed I

3- Temperature from T1-T5 are derived from experimentally

Figure2 measured at discrete node points
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pach for Concrete Masonry Walls Subjected to Fire
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Figure4. Thermal Stressesand Equivalent
Linear Temperature Pr ofiles. The coefficients S1-S6 can be determined for any time

increment simply by in putting the relevant
temperature profile Tx for that time.
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[ DEVEL OPED MODEL

1- Concrete exhibits a lar ge degr ee of creep when subjected
tothe combined effectsof load and temperature.
2- Creep leadsto relaxation of stressand can bring about

an overall reduction in str

Andeberg's Modd

+9x10°°T + 2.3x10° 3T

= - 1.8x10°°

e, =14 x10 -’
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Figure 6. Changing stressdistribution through
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Jacking Frame Testwall
Bracket Connection to Furnace 80x80x8 SHS Crosshead loading

100x100 L Lateral restraint to

wal

beam
25mm thk Insulation Blanket

High strength concrete blocks
(packers)

wall-with-increasing deflection
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jor Concrete Masonry Walls Subjected to Fire

Dimensions y (t=1.0) Ymax | Timetofailure
(mm) (mm) (mm)
1400x425x100 10.6 106
700x425x50 50 4.76 575
700x425x50 20 8.10 9.28/2.0
995x425x50 50 225 2
1320x425x50 100 7.30 8.5/-40 =397
1320x425x50 50 19.15 41 =176
o , t= normal time (Mode! t=1.0 =15 mins, Prototype t=1.0 = 60

Stopped t=1.0
Stopped t=1.4
Stopped t=4.8
Stopped t=3.8

M1320/100
M1320/50
o
Masonry = 18
mins)
deflection + towards furnace, - away from furnace.
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for Concrete Masonry Walls Subjected to Fire

[Esreapaom

Norm Time

IThe curves are presented on a normalised time scale to permit
comparison of model and prototype.
-0

M995/50 exceeded the theoretical curve by 4.7%
All other model curvesfell short of the theoretical curve

M700/20 2, M1350/50 12.24% and M700/50
- Excellent correlation with P1400/100 1

13.9%
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Figure 9. Thermal Distribution through Wall (Model & Prototype)

Figure 9 shows the typical thermal distribution through atest wall cross
section, for selected time intervalst=0.33, t=0.66 and t=1.0.
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Surprisingly figure 11 does not fully support the hypothesis that more slender walls
aways exhibit greatest deflection.

M995/50 (I/d = 20) appear to exceed those of M1320/50 (I/d = 26).

The divergence can be explained by reference to Figure 8.

M995/50 was subjected to a much more severe fire curve, thus including greater deflection
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gach-for Concrete Masonry Walls Subjected toFire:

Normalised Time

The main conclusion that can be drawn from the graph is that regardless

of wall slenderness, the effect of increased load is to improve wall stability
due to reduced deflection.

For example at t= 1.0, y = 7.3mm for M1320/100 and 8.1 mm for M700/20.

0 eflection is ares,
effects and the generation of LITS.
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Figure 10. Normalised Deflection (Model & Prototype)

he deflections are plotted in dimensionless form (y/L) to facilitate direct comparison.

Generally there d correlation in the al and experimental v: S,
hroughout the test prototype deflections e Is those of the model,
he divergence can be explained as due to difference in the fire curve severity.
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11320/50 time of failure occursfirst as expected

1995/50 provide large deflection 0<t<1.0

ith Time, wall temperature profile for M1320/50 has caught up
mpared to M995/50
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jor Concrete Masonry Walls Subjected to-Fire
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Figure 14. Total Straine(M700/50 & M 700/20)

Figure 14 demonstrates how total strains are drametically
reduced as magnitude of LITS increases with stressratioie
Increasein applied load.
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omparisons of the mathematical model and experimental
esultsfor model and prototypeindicate that the theor etical
odel solutionsarereasonably accurateand it may be

- The mathematical model requiresfurther development and
efinement in order to accommodate current senstivity to high

Figure 15. Equivalent Linear Straines (M 700/50 & M 700/20)
The only parameters which can shape curvature response ?- The effect of load isto greatly reduce deflection for both
aeFTSandLITS. ftocky and slender concrete walls. This occur s because of
AsFTSis similar for each wall divergence between the two deneration of LI TSwhich hasthe overall effect of reducing
sets of resultsis purely dueto LITS. fotal strains, strain gradient and resultant deflections
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4- Increasein load can enhancewall stability and could
resulting amoredender wall having greater stability than
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