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Abstract

Pouring semi-flexible pavement structure is to pour a rigid cement-based cementitious material
into a flexible large-void matrix asphalt mixture (connected porosity is between 20% and 30%),
and form a rigid and flexible combination after setting and hardening. For composite pavement,
the strength of cement mortar determines the bearing capacity of semi-flexible pavement structure.
The research group conducted a comparative study on the effects of water-binder ratio, sand ratio,
fly ash content, slag powder content, and water-reducing agent content on the strength of cement
mortar at 3 d, 7 d, and 28 d through orthogonal experiments. The results showed that: the amount
of fly ash has a greater impact on the strength of the mortar, and the sand ratio, the amount of slag
powder and the amount of water-reducing agent have a smaller effect on the strength of the mor-
tar; as the water-binder ratio and the amount of fly ash increase, the strength of the mortar has
been significantly reduced; with the increase in the amount of slag powder and water reducing agent,
the strength of the mortar is reduced, but there is no significant change in the decrease; with the
increase in the amount of sand, the strength of the mortar has increased, however, there was no
significant change in the increase.
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Table 1. Main physical indicators of cement
= 1 ACREZIRIRIR
LR A /Mpa iR/ Mpa L5 I [A]/min
3d 28d 3d 28d Wk Kk
35.2 59.8 6.2 9.5 95 142
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Table 2. Main chemical indicators (%) of active cementitious materials

2. FEMRER E B F IR (%)

S H SRk s ALk LA Sk AR e
Bk 39.29 27.14 14.22 3.55 0.77 0.82 4.23
Ry 28.11 14.21 1.76 39.62 8.21 5.77 1.26
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Table 3. Orthogonal test scheme
Fz3 EXRWAR

K i A KL B ##/% C MEKBEI% D W EMBEY% E BKFBEY%
1 0.30 0 0 0 0.10
2 0.35 10 5 5 0.15
3 0.40 15 10 10 0.20
4 0.45 20 15 15 0.25

MRAEFRAE ISR IR RS, RSB T RILH AT 16 ik, IR RAM RS & 5 A3k

MR e 3 FARE 5 ANMAER, 1. 2. 354

* 4R,

Table 4. Orthogonal test specific test plan
4. EXIREEERIE TR

I RERA KR AR, IEATIR S H A s Tl

Rt Rsa B REAE
1 11111 9 31342
2 12222 10 32431
3 13333 11 33124
4 14444 12 34213
5 21234 13 41423
6 22143 14 42314
7 23412 15 43241
8 24321 16 44132

3.2. BEROH
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Table 5. Cement-based mortar test results

5. KIRERIKIAILER

PiirsaE/Mpa UL 5% /Mpa
R T

3d 7d 28d 3d 7d 28d
1 43 6.3 7.4 25.4 28.8 41.2
2 35 4.1 49 19.5 25.7 30.6
3 2.9 35 4.4 15.2 20.3 315
4 2.4 3.0 3.9 15.9 17.3 28.6
5 3.1 3.7 46 13.4 17.4 25.7
6 3.2 3.6 4.3 16.9 23.4 32.2
7 2.6 35 4.2 8.6 14.2 21.8
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Continued
8 2.8 33 3.9 8.9 20.7 21.3
9 2.6 2.4 35 5.4 10.6 20.8
10 15 2.0 2.8 4.9 94 17.9
11 25 2.8 3.9 124 20.1 30.8
12 1.7 25 3.6 75 14.8 26.5
13 1.9 2.3 34 4.2 8.6 16.5
14 1.9 2.2 3.5 7.7 11.2 20.7
15 11 25 3.7 51 11.6 17.9
16 21 2.9 3.6 9.7 13.6 23.8

AL b AR AT A6 4 R M 25 TR R X KV B AN R i W5 BE S ROR, 1% TR A ki il 22 7 i s
IR 5 AR — D B R — /K7 X AR 3 45 SR K AUE AR I OS948, & — IR T R R IR K E S Fo)
HZ ZRIARIZ — RIER AN 2, WO R AR BR324 Rk 6 Fm.

Table 6. Range calculation result
= 6. METHEER

FAISEN

A BEHAKT
A KEEE B E  C MEKBE D HiEkhiEE E BKRBE
3d PR 15 1.0 0.9 0.4 0.3 A>B>C>D>E
3d PuEiRE 12.3 3.8 7.7 1.5 16 A>C>B>E>D
7d Bririm 1.8 0.8 1.2 0.8 0.6 A>C>B>D>E
7d BUERE 11.8 3.6 9.1 3.6 1.6 A>C>B>D>E
28 d FLr A 17 1.0 1.2 0.8 0.5 A>C>B>D>E
28d BL R 13.3 3.8 10.8 2.8 2.4 A>C>B>D>E
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