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Proposals for Revision of Lightweight Aggregate Concrete Specifications

Based on In-situ Quality Control on Concrete
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Abstract

This study examined the reliability and revision necessity of concrete standard specifications based on the
comparisons with test data obtained by using domestic artificial lightweight aggregates and the contents specified in
different foreign specifications including ACI 211.2, ACI 213, ACI 301, JASS 5 and CEB-FIP. To achieve the
continuous particle distribution of domestic fine lightweight aggregates, the partial addition of natural sand with the
maximum size of 25mm was required. To control the segregation and excessive bleeding in the fresh lightweight
concrete, the current limitations on the water-to—binder ratio and unit water content need to be modified using lower
values. In particular, a rational mixture proportion approach of lightweight concrete needs to be established for the
targeted requirements of initial slump, 28-day compressive strength, air content and dry unit weight. Ultimately,
significant revision of the concrete standard specifications is required considering the characteristics of domestic

artificial lightweight aggregates.
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Figure 1. Comparisons of lightweight aggregate concrete ranges
in different specifications

Table 1. Various conditions of lightweight aggregate concrete
in different specifications
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T e
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y Sand _ 17~28 21~23
218 ightweight 1680~ 1,840 (Min) (Mir)
JASS Type 1 1,800~2,100 36 (Max) -
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Figure 2. Particle size distribution of domestic artificial
lightweight aggregates
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(a) Uncompacted

(b) Segregation

Figure 3. Images for segregation in concrete due to the
discontinuous distribution of lightweight aggregates
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Figure 4. Absorption rate of lightweight aggregates

(b) Floating of aggregates

(a) Bleeding

Figure 5. Typical problems of lightweight concrete with high
water-to-binder ratio
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Table 2. Various conditions of lightweight aggregate concrete
by specification

. Unit ’ )
Water—binder Unit water Air
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* For mixture considering freezing and thawing resistance.
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(a) Extremely poor slump

Figure 6. Typical problems of lightweight concrete with low
unit water content
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Targeted properties of concrete;
28-day compressive strength. initial slump,
dry density and air content
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Figure 8. Example of mixing proportioning of lightweight
aggregate concrete
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Table 3. Summary of the proposed specification revision

Contents Current state Proposals for Revision

No consideration for

partial combination of Partial combination of sand

Size distribution

of aggregates sand to improve grade
Absorption of None Proper absorption range
aggregates needs to be established
W/B and Unit U W/B=45~60% Modifications are required
water content '_%g’ftggio%?m to prevent segregation and
(Unit cement (unit cemgnt too low compressive
content) strength gain

content=300~ 340kg/m°)

A reliable approach is
required to achieve the
target performances
including compressive
strength and unit volume
weight

Mix design

procedure None.

Mixing time and
compressive strength
development need to be
identified.

Comments based on

Cast and curing normal weight concrete
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