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Relationship between the application of straw degradation drainage
technology in carbon neutrality and emission peak and rigid flexible
thick shell foundation
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Abstract: When using environmental friendly straw degradable drainage board instead of plastic drainage board for
vacuum preloading construction on deep soft foundation and hydraulic reclamation land, 140-150 million tons of mixed

raw materials of polyethylene (PE) and polypropylene (PP) can be saved every year, and about 680 billion cubic meters of

COz gas can be avoided from being discharged into the atmosphere every year. The main raw material of environment-
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friendly straw degradation drainage board is "straw raw material discarded in farmland". Through sun-cure, crushing and
cutting, the mixture of straw fiber velvet less than 1cm long and solid hot-melt glue, a small amount of sawn fiber and a
small amount of coconut shell fiber is produced. Then put into the spiral hot-melt extrusion equipment to stir and soften
and extrude the finished product of straw drainage board core. After reheating and thawing, the double-sided anti silting
filter membrane layer is bonded to form an integral straw degradation drainage board that can be used in engineering. The
deep soft foundation treated with straw degradation drainage board can completely solve the dilemma of continuous
drainage after the plastic drainage board is used to treat the soft foundation. One year after the acceptance of vacuum
preloading construction, the molecular structure chain of the core fiber is gradually broken down by biological bacteria,
resulting in the loss of drainage function of the drainage channel. In addition, it also avoids the problems that the cement
mixing pile is easy to wrap the pile during construction and the pile is easy to be pulled when the precast pipe pile is
implanted, which will affect the overall pile quality. When the characteristic value of bearing capacity of deep soft
foundation is greater than or equal to 70 kPa after treatment and the post construction settlement value is less than or equal
to 15 cm, the length and spacing of cement soil or thin-wall rigid composite sparse pile with large diameter of =
@1 000 mm are designed for the thick shell of deep soft foundation according to the requirements of technical code for
composite foundationl!l. After pile-soil cooperation, rigid body is formed. The rigid flexible composite thick shell
composite foundation supplemented by flexible body has the advantages of high overall bearing capacity, small settlement
(controllable), small differential settlement (controllable), overall stability, large overall horizontal thrust resistance, low
cost and short construction period. It can not only provide the limit value of foundation bearing capacity of 500-1 000 kPa,
but also save more than 20% of the comprehensive cost for the investor.

Key words: straw degradation and drainage technology; rigid-flexible composite thick shell technology; pile-soil synergy;

pure flexible thick shell; large-diameter composite piles
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Fig. 1 Field picture of model 320 straw drainage board
production line equipment
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Fig. 2 Raw materials of straw drainage board and short fiber
after crushing
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B3 IMREFEFFHIKIRRE
Fig. 3 Core board of environmental protection straw drainage
board

El 4 FEFFRIREMRATLIZARBEIAHEKARE
Fig. 4 Straw degradable large aperture hot melt integrated
drainage board
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Fig. 5 Biodegradation curve of compost test
iR PAORTYFE T B A HE AR B HE /K R REAGL I
R WA 1, A 4E RAT & B AT M BORIR IR ER .
* 1 TEFTRERRHIKARHIK M RE

Table 1 Dainage performance of straw degradation
drainage board
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Fig. 6 Common in-situ silt of deep soft foundation
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Fig. 10 Excavation in treated area remains standing after the
heavy rain
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Fig. 11 Working principle of large diameter rigid flexible
composite thick shell
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Table 2 Physical and mechanical property index of foundation soil in K13 + 180 section

G EREH R ki Y UMb e s o oue NRERCSUTES JBRR
(g/m?) MPa /(%) kPa #¥.J1/kPa
1 AL+ 0.8 38.2 1.82 1.02 100 0.243 7.90 7.00 10 40
2 WA+ 3.0 459 1.70 1.28 95 0.773 2.70 3.40 20 100
3 e 18.4 69.8 1.55 1.90 100 1.820 1.36 3.40 10 50
4 RIZ 1.3 44 .4 1.74 1.21 98 0.683 3.01 16.20 30 130
5 R 1.0 20.0 1.99 0.66 — — 11.60 30.00 50 180
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