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Influence of Shallow Groundwater on the Performance of Bentonite Slurry on the North Bank
of the Yellow River in Ji’nan City and Experimental Improvement

LI Xinghui
Ji’nan Huanghe Lugiao Construction Group Co., Ltd., Ji’nan, Shandong, 250000, China

Abstract: In the process of urban underground engineering construction, the diaphragm wall can be used as a water stop and soil
retaining support structure, a foundation pit enclosure structure, or even directly used as an underground main structure through "two
walls in one". Its use is becoming increasingly widespread, and the stability and quality requirements for the diaphragm wall are also
increasing. Mud wall protection, as a key step in the construction process of the diaphragm wall from slotting to complete pouring of
concrete, directly affects the final quality of the diaphragm wall. During the construction of the underground continuous wall of the
retaining structure during the civil engineering period of the construction project, there were three consecutive days where the slurry of
the underground continuous wall seriously sank to the bottom, and a large amount of bentonite agglomerated into blocks in the later
stage of pouring, resulting in a large amount of bentonite flocculation and water and soil separation, leading to serious inadequate
concrete pouring. We have conducted on-site water quality and soil quality investigations, conducted comparative tests, and
comprehensively analyzed the actual construction situation on site to draw the following conclusions: (1) When constructing
diaphragm walls in sandy and silty soil formations, the longer the interval between the steel reinforcement cage entering the groove
and the concrete pouring, the worse the performance of the bentonite slurry, and the more likely it is to experience flocculation, water and
soil separation, and the aggregation of bentonite particles into blocks and sinking to the bottom; The settling time of bentonite slurry mixed
with water with poor water quality should not be too long; Static bentonite slurry is more prone to water and soil separation, aggregation of
bentonite particles, and sedimentation than circulating bentonite slurry; (2) The shallow groundwater in the northern area of the Yellow
River in Tiangiao District, Ji’nan City is acidic, with high levels of Ca%*, Mg®*ions, and sulfates, and high hardness. It is not suitable for
bentonite slurry used in the production of retaining walls such as diaphragm walls and bored piles; (3) The surface lake water near the
engineering area can be used to make bentonite slurry for the retaining wall of the diaphragm wall. However, if the slurry is left in the
groove for too long before concrete pouring, it must be allowed to flow and circulate to ensure the long-term stability of the slurry
suspension. Based on the research conclusions and combined with the actual construction situation, some suggestions are proposed for the
subsequent construction of underground continuous walls in this area and similar geological and hydrological conditions.

Keywords: tunnel through the yellow river; ground to wall; bentonite slurry; shallow groundwater
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