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Study on Thickness Evaluation of Zero—strength Layer
in Calculating Fire Resistance of CLT Floor
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Abstract : In order to study the thickness evaluation of zero—strength layer in the calculation of fire resistance for
Cross—Laminated Timber (CLT) floor, the ultimate load—carrying capacity test and fire test of the CLT floors with three
and five layers were carried out, respectively. Based on the domestic and foreign wood structure design codes, com—
bined with the simplified design method that ignores the elastic modulus of laminated laminates and only considers the
thickness contribution to the moment of inertia of composite sections as well as the reduced cross—section method, a
suitable method for the CLT floor was obtained. The variation law of zero—strength layer thickness of CLT floor with
charring depth was analyzed. The flexural capacity of CLT floor under high temperature based on the thickness of ze—
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ro—strength layer in this paper and the results based on EN1995-1-2 were compared. The results showed that the val—

ues by the calculation method agreed well with the experimental values. When the charred layer of the CLT floor

reached the glue line between cross and longitudinal-layer, the thickness of the zero—strength layer changed continu—

ously;and when the charring depth reached the glue line between longitudinal and cross—layers, the thickness of the

zero—strength layer changed sharply. The bending capacity of CLT floor under high temperature obtained by the cal-

culation method in this paper was more reasonable than the prediction of EN1995-1-2,which had better reference

value for the fire resistance design of CLT floor in practice.

Key words: Cross—Laminated Timber( CLT) ; zero—strength layer;fire resistance ; charring depth;reduced cross—

section method ; fire resistant design
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Tab.1 List of ambient temperature test specimens

P4 =St RS /mm
CW3-1 3% 35 2200 x 420 x 105
CW3-2 3% 35 2 200 x 420 x 105
CW5-1 5x 21 2 200 x 420 x 105
CW5-2 5x 21 2 200 x 420 x 105
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Fig.1 Test device (unit:mm)
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Fig.2 Failure of floor of CLT with 3 layers

A3 A& CLT AR AT A
Fig.3 Failure of floor of CLT with 5 layers
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Tab.2 Test results of ultimate bearing capacity

at ambient temperature

45 R 22N TN
CW3-1 RENTYINIR 79.10
CW3-2 RENTYIWIR 69.00
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Tab.3 List of fire test specimens

RS EARZE RR T mm IR (KN-m®) R KF

F3-10 3x35 2 200x420x105 9.50 8%
F3-15 3x35 2 200x420x105 16.30 14%
F3-20 3x35 2 200x420x105 19.00 18%
F5-10 5x21 2 200x420x105 7.00 9%
F5-15 5x21 2 200x420x105 10.50 14%
F5-20 5x21 2 200x420x105 14.00 18%
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Fig.5 Section of specimen at the quarter point
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Tab.4 The results of fire test

RO FRmF REREIIJR T RPR ST RIS PR
s P FERREEET)  /min WAEE/mn EE/mn
F3-10 8% HEEBLAR IR 68 435 61.5
F3-15 14% HEEBRBIR 31 75.8 29.2
F3-20 18% HEEEALAREIR 29 77.6 27.4
F5-10 9% HEEELR IR 68 47.1 57.9
F5-15 14% HEEBAR IR 66 48.2 56.8
F5-20 18% HEEASMLEBIR 58 50.2 54.8
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Tab.5 Relevant calculation parameters of CLT floor

A F,/MPa F//MPa E,/MPa Ex/MPa
CW3 35 1.37 10 900 363
CW5 29 1.37 10 200 340
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Tab.6 Comparisons between calculated and experimental values of CLT floor bearing capacity at ambient temperature
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Fig.6 Section composition of wood under fire on one side
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Fig.7 Change curve of wood property reduction coefficient
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Fig.8 Bending capacity — charring depth curve of CLT floor
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Fig.9 Corrected bending capacity—charring depth
curve of CLT floor
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Fig.10 Zero-strength layer thickness — charring depth
curve of CLT floor with 3 layers
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Tab.7 Comparison of extrapolated and calculated values of zero—strength layer thickness

and the bending capacity at high temperature

e ST I AR R FRERIRE AT RER %fﬂ%?ﬁfﬁ‘?@ﬁ{‘ /I&)L;EEELEEE %ETT}T%
K JEE 5 B R mm T BE M BUE T IS R I
7K 71/ (kN+-m) 7K 71/ (kN-m) /(kN+m)

F3-10 435 29.4 14.1 10.2 29 2.7 2.0
F3-15 75.8 71.4 4.4 4.5 3 3 3.4
F3-20 77.6 72.5 5.1 5.5 3 3.8 4.0
F5-10 47.1 43.9 3.2 4.1 0.9 1.0 1.5
F5-15 48.2 46.0 2.2 4.7 0.9 1.0 2.2
F5-20 50.2 47.6 2.6 5.7 1.1 1.7 2.9
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