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Abstract: Green high-performance fiberreinforced cementitious composites (GHPFRCC) is a new
type of green building material that is based on the traditional engineered cementitious composites
(ECC) and mixed with a large amount of fly ash. GHPFRCC has high ductility and is suitable for
frame beams, columns and joints. However, as a new type of structure, the fire resistance of GHP-
FRCC frame beams has not well understood. In order to find out the fire resistance of GHPFRCC
frame beams, fire resistance tests on 10 GHPFRCC frame beams were carried out to study the effects
of load ratio, longitudinal reinforcement ratio, and shear span ratio on the mid-span deflection and tem-
perature field distribution of GHPFRCC frame beams under fire. The experimental results show that
the fastest heating rate of GHPFRCC frame beams under fire is found in the bottom of the beam sec-

tion, and the slowest is for the top of the beam. Shear span ratio is the main factor affecting the failure
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mode of GHPFRCC frame beams under fire. The mid-span deflection curve of the GHPFRCC frame

beams decreases approximately linearly, and the larger the shear-span ratio, the larger the mid-span

deflection decline slope. The longitudinal reinforcement ratio can slightly improve the shear capacity of

GHPFRCC frame beams. The stirrups are very important to ensure the shear performance of GHP-

FRCC frame beams under fire.
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Table 1 Three-factor three-level design

i 4 L EN RIS Uy L
0.15 1.78 0.75
0.25 1.43 2.07
0.35 1.13 3.38

%2 GHPFRCCIEZEEIR
Table 2 Test cases of GHPFRCC frame beams

A W
YOS ' 'Y T ﬁ;:/ e, U
Y TE: ViR V2
mm mm
GHPF-1 0.15 1.78 0 265 200 0.75

GHPF-2 0.15 1.43 0 266 550  2.07
GHPF-3  0.15 1.13 0 267 900  3.38
GHPF-4  0.25 1.78 0 265 550  2.07
GHPF-5 0.25 1.43 0 266 900  3.38
GHPF-6  0.25 1.13 0 267 200 0.75
GHPF-7  0.35 1.78 0 265 900  3.38
GHPF-8 0.35 1.43 0 266 200 0.75
GHPF-9  0.35 1.13 0 267 550  2.07

GHPF-10 0.25 1.43 0.25 266 550  2.07
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Fig.1 Dimension and reinforcement of the test specimens

GHPF-1 to GHPF-9 (different longitudinal rib ratios)
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Fig.3 Loading device and layout of measuring points
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Fig.4 Layout of thermocouples in the beam cross-section
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Fig.5 Placement diagram of the simply supported beam in

the furnace
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Fig.6 Photographs of the load test and measuring points
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Fig.7 Temperature curves of cross-sections of GHPFRCC frame beams
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Fig.8 Midspan deflection curves of GHPFRCC beams with

0.75 shear-span ratio
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2.07 shear-span ratio
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