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2.2. Mix proportions

The ultra-high-performance concrete (UHPC) investigated in this research was designed with varying
amounts of scoria sand replacing natural river sand (0, 25, 50, 75, and 100% by volume) and a constant water-
to-binder ratio of 0.2. Table 1 shows the mix proportions of the UHPC mixtures with different amounts of scoria
sand.

Tablel. Mixture proportions of UHPC containing different contents of lightweight scoria sand

Designation W/CM Cement  Scoriasand Silica fume Water Natural river sand HP Steel fiber
(Mix No) Ratio (kg/m3) (kg/m3) (kg/m3) (kg/m3) (kg/m3) (kg/m3) (kg/m3)
C 0.2 800 255 211 1055 10 157
Sc-25% 0.2 800 190 255 211 792 10 157
Sc-50% 0.2 800 380 255 211 528 10 157
Sc-75% 0.2 800 569 255 211 264 10 157
Sc-100% 0.2 800 759 255 211 10 157

3. Results and discussion
3.1. Autogenous shrinkage

Autogenous shrinkage was measured in all ultra-high-performance concrete (UHPC) mixtures up to 28 days
and is presented in Fig. 2. It can be observed that as the amount of pre-soaked scoria sand in UHPC specimens
increase, autogenous shrinkage decreases significantly.
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Fig. 2. Autogenous shrinkage of UHPC containing different amounts of pre-soaked scoria sand

3.2. Mechanical properties

The average compressive strength results up to 90 days for all UHPC mixtures containing various amounts
of pre-soaked scoria sand are presented in Fig. 3. The flexural strength of UHPC containing different amounts
of pre-soaked scoria sand at various ages is presented in Fig. 3. It can be observed that the 28-days compressive
strength and flexural strength of UHPC specimens, decrease as more natural river sand is replaced by pre-
soaked lightweight scoria sand.
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Fig. 3. Compressive and flexural strengths of UHPC containing different amounts of pre-soaked scoria sand
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3.3. Transport properties

The results showed that as the percentage of pre-soaked scoria sand increased in UHPC specimens, the both
water absorption percentage and the capillary water absorption increased.

Based on the obtained results, it was observed that with the increase in amounts of pre-soaked scoria sand
in UHPC specimens, the pulse velocity gradually decreased.

4. Conclusions

As the amount of pre-soaked scoria sand in UHPC specimens increase, autogenous shrinkage decreases
significantly.

The 28-days compressive strength and flexural strength of UHPC specimens, decrease as more natural river
sand is replaced by pre-soaked lightweight scoria sand.

The pulse velocity of UHPC mixtures containing different amounts of scoria sand decreases with increased
replacement of natural river sand by scoria sand at different ages of 7, 28 and 90 days.

The transport properties of UHPC specimens (capillary water absorption and water absorption
percentage), which contain varying amounts of pre-soaked scoria sand, increase at different ages with the rise
in replacement of natural river sand with scoria sand.

The use of pre-soaked scoria sand as an internal curing agent in UHPC can successfully lead to the control
of autogenous shrinkage. It seems that employing pre-soaked scoria sand in optimal amounts can
simultaneously reduce autogenous shrinkage in UHPC while maintaining strength and transport properties.
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