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## 4070494021: MAJOR CIVIL ENGINEERING

KEY WORDS: COMPUTER PROGRAM/MIX PROPORTIONING/HIGH PERFORMANCE CONCRETE
ADISORN OWATSIRIWONG, MR: DEVELOPMENT OF COMPUTER PROGRAM FOR MIX PROPORTIONING OF
HIGH PERFORMANCE CONCRETE, THESIS ADVISOR: PROF. EKASIT LIMSUWAN. DR., THESIS CO-ADVISOR :
ASST. PROF BOONCHAI STITMANNAITHUM, DR., 179 pp., ISBN: 974-332-922-6

High Performance Concrete {HPC} has besn developed continuously in mix proporiion, principal properties, and
utitization toward industrial uses. As a result, general properties of HPC can be defined as follows; in fresh state, slump, and flow
would be greater than 20 cm and 50 ¢m, respectively; in harden state, the compressive strangth at 28 day must be greater than
600 kg!cm?' as which the 24 hr strength must be at least 50% of the one at 28-day, Other properties than that the HPC must be
dimansion stable and highly durable, Mix proportion in this research has emphasized on optimum aggregate gradation associated
with using the high-range water reducing agents to improve flow abltity of cancrete. The process would guarantee the properties
based on market-available aggregates and ordinary Industrial manufacturing in 3 different types of concrete; flow concrete, high-
strength concrete and mass concrete. Seguences of the mix preportion have controlled basic properties of the constituents
conformed to the HPC requirements by means of mathematical modals for aggregate gradation, The water to cement ratio is
determined on the basis of strength and durability requirements. Workabitity can also be achieved by slump as means of free
water concept which fiow properties can be adjusted to satisfy working condition. The research aims to develop a computer
program governing the process in mix design of HPC. The program is designed to contro! the main properies of HPC as
workability for flowable concrete, strength for high-strength concrete and temperature for mass concrete. Various mathematica!
modals tested to obtain the most reliable resuits, have baen compiled to establish the most effective mix proportions that the
principal properties can be assured both in fresh and hardened states.

The result of the study has shown mix design for flowable concrete can be categorized as normal flow concrete with 20-
25 cm slump, and 55-65 ¢m flow, as which slightly vibration may e needed, as super fiow concrete with stump and flow are
greater than 25 cm, and 65 cm, respsectively, which would be self-leveling without any vibration, The compressive strength of this
type should be greater than 200 |<g!cm2 .Fly ash may be required to improve flow and to reduce bleeding at the range of 15-35%
by weight of cement. The amount of paste should be greater than 325 litre/m’. The mix design for high-strength concrete of 600-
800 kg.’cm2 cylinder strength would be controlled by water to cement ratio of 0.23-0.34, the cement conlent less than 550 kg/m3
and least amount of frae water, The 24 hrs strength can be assured to be higher than 50% of the 28 days’ by ' Malurity concept' to
control cement contents and curing temperature. The Sllica fume can be added to the proportion o obtain higher strength but it
may reduce the workabillty, The optimum amount of the Silica fume should be around 15% of cement content. The mix design for
mass concrete as which the temperature during and after placing must be under control, The study has shown that cement
content, especially the chemical composition as Tri-Calcium Silicate and Tri-Calgium Aluminate have much influenced in the early
stage of temperature rise in concrete, Adiabatic temperature tests can be pre-evaluated to the most reliable one. Fly ash can aiso
be substituted at the amount 15-35% of cement to improve the flow, to reduce the heat, and to obtain the strength. The
mathematical model for heat generation in mass structures as deveioped in this study has proved the most accurate prediction of
temperature rise with a factor 1.7 of the adiabalic temperature tests.
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