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# # 5370634021 : MAJOR CIVIL ENGINEERING

KEYWORDS: PRECAST CONCRETE; LOAD-BEARING WALLS; CONCRETE SPALLING; FIRE-RESISTANCE;

POLYPROPYLENE FIBERS; WIRE MESH
CHUTIMON = SEKTHEERA: ENHANCEMENT OF FIRE-RESISTANCE PERFORMANCE FOR
PRECAST CONCRETE LOAD-BEARING WALLS. ADVISOR: ASSOC. PROF. THANYAWAT
POTHISIRI, Ph.D., 55 pp.

The efficiency of building construction in Thailand has by and large been improved
though the use of precast structural members to minimize the erection time, with precast concrete
load-bearing walls becoming a popular alternative due to the ease of installation and well-
established quality control of the fabrication process. However, the load-bearing capacity of the
walls tends to reduce under exposure to fire, with concrete spalling as a possible cause of structural

failure.

The current study is aimed to enhance the fire-resistance performance of precast
concrete load-bearing walls with a thickness of 120 mm through the use of polypropylene fibers
in the concrete mixture and the installation of 50.8x50.8 mm wire mesh with a diameter of 2 mm
at the depth of 15 mm from the exposed surface. The fire-resistance tests are carried out in
accordance with 1ISO 834 standard, and can be divided into two parts. The first part considers the
load ratio as the varying parameter, while the second part investigates the effect of polypropylene
fibers and wire mesh on the fire-resistance performance of the precast concrete walls under a
specified load ratio and a heating period of 180 min. Based on the test results, it is found that the
load ratio significantly affects the load-bearing capacity of the walls under elevated temperatures.
Further, the use of polypropylene fiber in the concrete mixture can effectively reduce the degree
of concrete spalling and thereby enhance the fire-resistance performance of the precast concrete
walls. Meanwhile, the installation of wire mesh at the depth of 15 mm from the exposed surface
of the wall may induce severe concrete spalling and is ineffective in increasing the wall’s fire-
resistance performance. Also, the use of wire mesh in conjunction with polypropylene fibers has
negligible effect on enhancing the fire-resistance performance of precast concrete walls compared

with using polypropylene fibers only.

Department: Civil Engineering Student's Signature

Field of Study: Civil Engineering Advisor's Signature
Academic Year: 2014
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ﬁmﬁﬂmmﬂ Py | P fy fic @ | Pu | Pc |Pu/Pc
NI (P | () | (kN) | (MPa) | (MPa) (kN) | (kN)

Py =1.2P,+05P, | 255 | 200 40 | 35 | 0.7 406 |4390| 0.1

Pu= 1.7Po+2.0P, | 255 | 200 | 40 | 35 |07 | 825 |5049| 0.2
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M35 WANMINUTIANTIIUUUA 11 Py = 1.2Pp+0.5P,  Aunmimuanmsgu ASCET-10(16)

N353 MINUTINANTEYIUUUT 2 @ Py = 1.7Pp+2.0P. Audsmungnsensieadu 6

(W.A.2527) (17)
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