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easy to heat and more portable.

1.2 Manufacturing Skills and Processes

fast, the temperature should be moderate in the blowing process, and the trick of pores is to knead sugar evenly. It is easy to 

knead without force. The key technology of the sugar blower is blowing and pinching. The craftsman uses a small wooden stick 

to wrap a little sugar syrup, pinches a simple shape with his hand, and then blows it gently. The sugar syrup blows more and 

more like a balloon. With the cooperation of hand pulling, pinching and pulling, he shapes various shapes while blowing. Soon, 

a lifelike animal or plant shape appears. The production of marshmallow blowing sugar generally has the following processes: 1 

First stir the sugar syrup with appropriate temperature evenly, then wrap a little sugar syrup with a small wooden stick, put it in 

your hand and knead it back and forth like noodles to form a ball, then gently press a pit with your thumb, then close the small 

hollow oblate ball, and then gradually shape it with both hands; 3. To be blow-molded, you can use bamboo sticks, scissors and 

It has two very important tricks in the production process of blowing sugar. First, the raw materials should be good enough 

with the appropriate temperature. The best maltose shall be selected for further progress. The temperature in the production 

process shall not be too high or too low. When the temperature is high, the maltose is soft and can not be shaped, and when the 

temperature is low, the maltose is too hard and can not be shaped. Therefore, it is very important to boil the dilute sugar. Sugar 

blowing pays attention to both seasons and regions. The best season for sugar blowing is generally from October to April of the 

next year. During this period, the temperature is low, it is easy to set, and the weather is dry and not easy to melt. Compared 

with the south, sugar blowing is more suitable in the north. The weather in the south is humid and the sugar is easy to melt. The 

their hands. Second, blow while molding and use gas properly. When blowing, we should grasp the strength, pay attention to the 

priorities, cooperate with the different actions of both hands, and quickly complete the modeling before the sugar hardens. This 

is the key to the production of sugar blowing man, which can not be taught by language, and the producer needs to ponder and 

experience through practice. The sugar blower is not simple as looks. It takes years of practice for craftsmen to have very skilled 

techniques and skills. Because the temperature of the sugar syrup is very high, sugar blowers often have thick calluses on their 

.

Therefore, the manufacturing technology and process of Ma’s sugar blowing are very particular. Due to the characteristics 

of the material sugar syrup, the manufacturing process should not be long. It has to be completed in about a minute, and 

some times are even shorter. Once it is not completed in a short time, the sugar syrup will slowly harden due to the change of 

temperature, so there is no way to shape it. The production process of Ma’s sugar blowing man mainly focuses on the hand (the 

hand should be fast, accurate and skillful), the eye (the eye should see the position), the heart (the heart should be peaceful 

stable), and the temperature (the temperature of the sugar should be well matched with the temperature and humidity of the 

weather). This is the uniqueness of Ma’s sugar blowing technology.

2 Subject matter and content
The subjects of Ma’s sugar blowing are animals and plants. Animal Themes mainly include the twelve zodiac series and 

animals with auspicious meanings. Plants include gourd, pepper, corn, radish, apple, pomegranate and other simple themes. 

There are two forms of these themes: single form and combined form. Some animals can shape a variety of images, such as 

cattle, bullfighting, buffalo, yellow bull, etc; Another example is the horse, including galloping horse, warhorse, flying horse, 
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1. Introduction
As a new technical means, advanced geological forecasting can help construction personnel to understand the engineering geology 

and hydrogeology in front of the tunnel face, provide a basis for tunnel construction, and timely adjustment of support schemes, to effec-

tively control the occurrence of geological disasters, ensure the safety of tunnel construction, and avoid or reduce personal injury; Improve 

the speed of tunneling and save investment [1]. The commonly used geological analysis method mainly includes the ground geological sur-

vey method, finger face geological catalog, advanced horizontal drilling method, advanced heading method, etc. Geophysical detection law 

includes the geological radar method, a TSP seismic reflection wave method, a transient electromagnetic method, a Beam advanced predic-

tion method, a land sonar method, an infrared radiation temperature measurement method, and a three-dimensional resistivity inversion 

method[2]. In the actual project, it is necessary to combine the actual situation of tunnel construction and select the appropriate comprehen-

sive method to carry out the advanced geological prediction to get the ideal effect. Combined with the geological condition, construction 

method, and schedule requirements of a highway double-arch tunnel in the karst area of Guangxi, this paper uses the detection method of 

advanced drilling and geological radar to carry out the comprehensive geological prediction of the tunnel excavation section, which effec-

tively guides the tunnel construction.

2. Geological radar -- advance horizontal drilling advance geological forecast
2.1 Geological radar method

Geological radar technology[3] uses electromagnetic waves of different frequency segments to transmit specific frequency electromag-

netic waves from the ground to the ground below the surface in the form of wide-frequency short pulses through the transmitting antenna. Af-

ter reflecting through the interface of different media or strata underground, the electromagnetic waves return to the ground and are received 

by the receiving antenna. The received radar signals are processed and the image is interpreted to achieve the purpose of detecting the hidden 

target in front.

Most of the geological radar used now is the directional shield antenna, which has the advantage of the strong anti-interference ability 

in the complex electromagnetic interference environment in the tunnel, so the prediction of groundwater, karst cave, and fault fracture zone in 

the geophysical exploration means is more accurate[4]; However, due to the large dielectric constant of the underground medium, the energy of 

the electromagnetic wave in the process of underground medium propagation has a large attenuation, so that the effective detection distance 

of the geological radar is greatly limited, and the detection distance and the water content of the underground medium has a large connection, 

through a large number of practical detection applications show that the effective distance is short[5] compared with other geophysical means.

2.2 Advanced horizontal drilling method
Advanced horizontal drilling is by far the most accurate and direct method of geological exploration. It is to use the drilling rig to 
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drill 15 ~ 30m horizontally in the direction of excavation, through the drilling speed test, core adoption rate statistics, drilling core identi-

fication, and other means to determine the distribution of strata in front of the palm face, the degree of soft and hard formation rock, rock 

integrity and possible fault, hole distribution location. In the method of advanced horizontal drilling, the judgment of the geological condi-

tion is very accurate, but because of the time-consuming and high cost, there are certain limitations in the tunnel’s advanced geological 

forecast.

2.3 Geological radar combined with advanced horizontal drilling integrated advanced geological forecast method
In the following, the construction method of the middle guide cave-positive tunnel step excavation method is taken as an example, 

and the comprehensive advanced geological prediction method of geological radar combined with advanced horizontal drilling is briefly 

introduced. In the process of the construction of the tunnel, the geological radar is fast and efficient, combined with the site environment of 

the small space of the palm surface of the tunnel, and equipped with a 100MHZ shielded antenna to advance the forecast of the karst cave, 

filling material and crushing zone about 20m in front of the palm surface of the tunnel, and the groundwater content detection of the sus-

pected water-rich area is carried out in combination with the advance horizontal drilling. For the previous geological exploration situation 

is not much different, and there is no karst cave, the construction unit can be constructed according to the original construction plan; For 

the cases that are different from the previous geological exploration, such as karst caves, cracks and broken layers, professional engineers 

should accurately locate the abnormal position within the accuracy range of geological radar, and according to the possible harm degree 

of the abnormal body, inform the construction unit to drill the provided abnormal position with the aid of nearby blasting holes before 10 

~ 15m away from the abnormal body. Carry out accurate exploration of the position of the abnormal body in front, and confirm the details 

of the abnormal body, such as lithology, species filled in the karst cave, groundwater content, etc., so that the construction unit can make 

timely response plans. After the completion of the construction of the middle guide tunnel, because the unexcavated sections on both sides 

are all within the effective detection range of the geological radar, the unexcavated sections on both sides are detected by the geological 

radar. According to the detection results, advanced horizontal drilling is properly adopted for verification and confirmation, to find out 

the geological diseases of the unexcavated sections, provide detailed geological conditions for the construction of the positive tunnel, and 

make a response plan in advance.

3. Application examples of comprehensive advanced geological forecasting methods
3.1 Project Overview

Starting and ending mileage K74+335 ~ K74+940 of an expressway double-arch tunnel in Guangxi, passing through karst areas with a 

maximum buried depth of 96 meters. The geological survey report shows that the surrounding rock is mainly composed of limestone, dolom-

itic limestone, and fragmentary clay, local rock strata are broken and pass through faults, karst caves and joint cracks are relatively developed, 

and there may be landslides, water gushes, and mud protrusions.

3.2 Typical forecast examples
As shown in Figure 1, from the processed radar images, it can be seen that there is a banded anomaly, showing a large amplitude and 

strong reflection, and it can be seen that there is a significant difference in the reflected wave frequency of the radar reflection images on both 

sides of the banded anomaly. It is preliminarily judged that the area is a fault and rich in water, and the judging tendency is between 80° and 

90° combined with the position of the measurement line. Advanced horizontal drilling exploration was carried out on the abnormal reflection 

position, and the drilling depth was about 10m. After drilling and exploration, the rock formation of the zonal body is broken, and the litholo-

gies on both sides are limestone and quartz porphyry respectively. A large amount of water was gushed out from the advanced horizontal bore-

hole, which further verified the accuracy of geological radar detection and interpretation. The construction unit adopts the method of advanced 

small pipe grouting and steel support to cross the water-rich fault fracture zone.

4. Conclusion
As a means of advanced geological prediction in tunnels and other caverns, geological radar has the advantages of convenient operation, 

strong anti-interference ability, and accurate prediction of geological disasters such as groundwater, karst caves, fault fracture zones, etc. How-

ever, there are still some limitations on the content of groundwater, the filling species in karst caves, and the detection distance. Combined 

with advanced horizontal drilling, it can give full play to the advantages of both and improve the forecast accuracy. The method of geological 

radar combined with advanced horizontal drilling is applied to advance the geological prediction of a highway double-arch tunnel in a karst 

area of Guangxi. Comparing the analysis and prediction results with the actual excavation results shows that the prediction of fissure water, 

karst cave, and water-rich fault by this method is more accurate and the prediction effect is ideal.
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