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摘要:超高韧性水泥基复合材料 ( UHTCC)具有优异的抗裂和能量吸收能力,用其取代混凝土可显著提高结构的耐久性和延

性。为了推广 UHTCC在限裂要求严格的结构中的应用, 开展了钢筋增强 UHTCC受弯构件即 RUHTCC梁的研究。根据

RUHTCC梁受拉区 UHTCC不退出工作的特点, 采用弹性理论推导 RUHTCC梁受弯承载力计算公式,并将计算结果与无腹

筋长梁弯曲试验结果进行验证对比。结果表明:在正常使用状态下,裂缝宽度保持在 0105mm以内, 满足处于高腐蚀环境下

结构裂缝宽度限值要求; RUHTCC梁平截面假设成立; 起裂后直至钢筋屈服, UHTCC和钢筋保持很好的变形协调性; 试验结

果与理论计算吻合,计算得到的延性指数偏于安全, 在实际工程设计中用其来预测结构或构件的延性是合理的;与钢筋混

凝土梁相比, UHTCC能够延缓钢筋屈服,提高结构或构件的承载力和延性, 降低钢材用量;低配筋率有利于 UHTCC材料性

能的发挥。

关键词:超高韧性水泥基复合材料; 钢筋增强; 受弯承载力; 延性

中图分类号: TU528158 TU37511  文献标志码: A

Analysis and experiment of re inforced ultra-high toughness

cementitious composite flexuralmembers
L IQ inghua, XU Shilang

( Co llege o f C iv il Eng ineering& Architecture, Zhe jiangU niversity, H angzhou 310058, Ch ina)

Abstract: U ltra-H igh Toughness Cem ent itious Com pos ite ( UHTCC ) exhib its excellent crack contro lling and energy

absorbing ability, thus can rem arkably mi prove durab ility and ductility of structures. To generalize the applicat ion of

UHTCC in structures w ith high requirement of ant-i crack, investigations on flexural behavior of reinforced ultra-high

toughness cementit ious com pos ite (RUHTCC) m em bers were carried out. O n the basis of stra in-hardening behav ior of

UHTCC after first-cracking, theoretica l formu lae were derived according to elastic theory and com pared w ith four-po int

bending test results o fRUHTCC long beam specmi ens w ithout web reinforcement. It is discovered that crack w idth of

RUHTCC beam s is lmi ited to 0. 05mm under serv ice load condit ions, which satisfies the lmi itation for structures under

exposure condit ions. The plane-sect ion assumption is tenable for RUHTCC beam s w ith the compatible state of

deform ation between re inforcem ent and UHTCC ex ists till yielding. A good agreem ent between test results and

theoretical calculation is found, and the conservative calculation of the ductility index can be used to predict ductility

of structures or m embers in pract ica ldes ign. Compared w ith conventional reinforced concrete beams, RUHTCC beam s

have the tendency o f delayed y ielding of reinforcem ents and mi proved load bearing capacity and ductility, thus m ay

result in saving o f steel to further take the advantage ofUHTCC w ith low er reinforcement ratio.
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