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Development of Rapid Setting Material Containing Phosphate
for Emergency Repair of Potholes
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Lee, Jaeyoung®, and Kim, Jaehwan™*

Abstract

In the asphalt that is used in road construction, potholes tend to occur, in which a part of the surface layer or the entire surface
layer is lost. This may cause accidents, and hence, emergency repair work is necessary. This study suggests improvements
and summarizes the advantages and disadvantages of existing materials used in repair work. In addition, basic material tests
were conducted to develop emergency repair materials. Phosphate and magnesium oxide were selected as the main composition
materials to rapidly achieve the desired hardness. In the experiment, the curing characteristics, early compressive strength, and
surface finish were investigated. The characteristics of each material were identified according to the material mixing design.
The results can be used as a basis for the optimum design of the mixing proportion.
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Table 1. Development Status of Emergency Road Repair Materials in Korea
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Investigation Company
item A B C D
Type Room temperature hardening repair material Water curable repair material
Cleaning of repair Cleaning of repair * Cleaning of repair
surface * Cleaning of repair surface surface
Construction Material 4 laying surface Material C laying Material D laying
method Flat work * Material B laying Water spraying and Water spraying and

Compaction work used
machine

* Compaction work

mixing
Compaction work

mixing
Compaction work

Traffic opening

After 30 minute

After 60 minute

After 60 minute

After 30 minute

* Can be used in rainy

Can be used in rainy

Low cost Can be used in rainy
. weather weather
Advantages No heating and No . weather .
.. * No heating or No . No required sand
mixing .. Eco-friendly
mixing spray
* Attached to tires . .
Vulnerable to fire as a . Water is required for
. . * Occurred Slip i
volatile material . . construction
. phenomenon. Water is required . .
No construction in - . . High Initial cost
. . * Long-term durability during construction .
Disadvantages winter . . . Compaction work
deterioration Low uniformity .
Vulnerable to water . . . required
. . * In winter, a thermal Difficult filling .
Requires compaction . . Low adhesion to tar
. protection device .
machine components in asphalt
necessary
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Table 2. Composition of KH,PO4

Appearance Purity pH (1%sol'n) Sulfate (SO4) Iron (Fe)
White Crystal 98.0 %up 4.2-47 % 0.02 %max 0.01 %max
Table 3. Composition of MgO (powder type)
Mg Al Si P S Ti Mn Fe Co Cu Zn Sn
86.3 0.66 2.69 1.08 0.01 0.02 0.23 3.26 0.02 0.01 0.03 0.03

AN=7|2d el 8L Fig. 19 vehdnke} o] F- 3¢
Aotk Step 1 Ak} vidlge] E3RlE0] Aalel
MA= G, Step 2 AAA A KBorax)2] S A3HAIRE
I} 27| WS VA= B, Step 3 HATAYAA YT
vk ol B3 A3oltt =, Step 29} Step 3 TS
Hebslr] 913 Aol olH, Table 40l 2He] Aol

A9 gl E et
A o] Ako]ZE 50 x 50 x 50 mme|H, AZA-L
Fig. 29} 20 vRRItE <F 303t 74|y

EO0]
=]

sto] 387 HiHS

>
ol

ol ol=r}l _g"—_

H 70>

‘| Step 1

KH,PO,: MgO : Water =

The weight ratio of potassium phosphate to magnesium oxide.

1: 0.25,0.5, 0.75, 1.0, 1.5, 2.0, 2.5, 3.0 : 1

ko3
T

A, B F AT me

WS

g2 THsIAth

L

Step 2

Mixing rate of curing retardant

Curing retardants(Borax) were 2~3 wt.% (internal weight ratio)

L

‘| Steé 3

CaSio;

Sepiclite

Types and Mixing Ratio of Fiber-Integrated Materials

e

-~

| S—-—

High tensile PVC Fibre

Fig. 1. Examination Process

Table 4. Mix Proportion
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curing
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Control
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Properties
Check
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W/B Phoshate MgO w W/B Borox CaSiO; Sepiolite PVA
(%) (2 (2 (2 (%) (%) (%) (%) (%)
80 25
67 50
57 75
50 100 100 100 30 2 3 45 6| 18 24 29 0.2, 0.4, 0.6,(0.1, 0.2, 0.3,
40 150 T T 0.8, 1.0, 20| 04,05
33 200
29 250
25 300

50 HM19A 75 20194 12¢

S Ets =24,



Dry mixing (30 seconds)

Mixing in water (3 minutes)

Fig. 2. Specimen Production Process
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