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Creep Characteristics of Hardened Cement Paste under Different Internal

Humidity

WANG Lixing, MA Gang, TANG Zhuo', XIE Youjun, LONG Guangcheng

(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract : Macroscopic and microscopic creep tests were conducted, combined with low-field nuclear magnetic resonance
'H-NMR and nitrogen adsorption tests, to systematically investigate the creep characteristics and humidity response
mechanisms of hardened cement paste under different internal relative humidity conditions (10% —98%). The results
indicate that as the internal relative humidity decreases, the creep deformation of hardened cement paste gradually decreases,
the creep modulus significantly increases, and the characteristic time shortens accordingly. Within the relative humidity
range of 10%—98%, the relationship between creep modulus and relative humidity conforms to a parabolic function. Based
on this, a creep modulus-relative humidity dependency model was established, demonstrating good predictive capability.
With decreasing internal relative humidity, both the pore volume and water saturation of gel pores and transition pores show
adeclining trend. The creep modulus exhibits a strong negative linear correlation with the water saturation of gel pores,
while its relationship with the water saturation of transition pores follows a parabolic pattern.
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Table 1 Chemical composition(by mass) of cement

Unit: %
CaO Sio, ALO, MgO Fe,O, K,O SO, K,O Na,O TiO, P,O; MnO
61.44 18.99 3.88 3.54 3.33 0.82 3.21 0.93 0.29 0.29 0.08 0.06
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Fig. 1 Particle size distribution curves of cement
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Table 2 Saturated salt solutions used to control relative humidity
o/ % 10 25 40 55 70 85 98
Saturated salt LiCl, CH,COOK K,CO, Mg (NO,), KI KCl CuSO,
100 55553 —
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Time/d
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Fig.2 Measured relative humidity of environmental box
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Fig. 3 Uniaxial compression creep test device diagram
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Table 3 Loading force values of uniaxial creep test of specimens with different relative humidity

Specimen Compressive strength/MPa Creep loading force/MPa
RH10% 69. 85 20.96
RH25% 65.87 19.76
RH40% 68.46 20.54
RH55% 63.55 19.07
RH70% 61.53 18.46
RHS85% 60. 05 18. 16
RH98% 58.72 17.62
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Fig. 5 Uniaxial compression creep test results
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