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Abstract: Addressing the challenges in the construction of ultra-thick concrete walls and roofs for the
linear accelerator room at the National Medical Center, such as the difficulty in controlling temperature
cracks, the complexity of high-load scaffolding design, and the high requirements for precise positioning
and comprehensive installation of oblique radiation-proof pipelines, research was conducted on
construction materials, methods, and comprehensive management. The main conclusions are as follows.
Firstly, a temperature control technology suitable for ultra-thick mass concrete was proposed. Through
mix proportion tests, low hydration heat cement and polypropylene anti-crack fiber content were optimized
to determine the optimal concrete mix proportion. The one-dimensional difference method was used for
pouring temperature prediction, and combined with plastic film and mineral wool blanket composite
curing measures, effective control of the temperature field was achieved. A reliable construction
technology for supporting scaffolding under ultra-thick concrete slabs was developed. For a 3m-thick
concrete slab, a heavy-duty scaffolding with a spacing of 600mmx300mm was designed, with a maximum
axial force of about 47. 9kN and a safety factor of 3. 0. During the construction process, axial force and

displacement monitoring verified that the scaffolding met the requirements in terms of strength and

* J:ﬁﬁlﬁ[%‘%%[%l‘%i%ﬁfﬁ@%ﬁ?%a R 25 AL T — S B BARAE [ 52 B 2 b0 R 00 H A4 % 0 (20250ZHQ005) 5 82 HK
2B L 2R B A BB 4 T DGR 1Y) [ 5K B A v R H A BT 5T ( 2024ZSGLO8 )

[fEEBN] BRAH & 3‘1 Ji{ﬁ,ij{ﬁ\ﬁﬂﬂiﬁ: B PRIEZE 51, E-mail ; chen. xiangkun@ zs-hospital. sh. ¢n

[BEEE] £ W, a500K ,ﬂbiﬁﬁﬂ:%ﬁ ,E-mail; wang. haol @ zs-hospital. sh. cn

[Fm B H#A] 2025-10-20



i HETHAR (10

555 &

stability. A lean construction technology system for comprehensive electromechanical pipelines in the

linear accelerator room was established. Through BIM modeling across civil engineering and

electromechanical disciplines, collision inspection and clear height analysis were completed. Based on

the model, a " positioning-review-installation" control system was constructed, relying on BIM for

detailed disclosure and construction review to ensure precise embedding of oblique pipelines in ultra-thick

walls.

Keywords : linear accelerator; large mass concrete; temperature field; pipelines; building information

modeling ( BIM)
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Table 1 The influence of crack resistant fibers on the

performance of concrete structures
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Fig. 6 Test results of 3m concrete
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Fig. 10 Measured axial force of the pole varies with time
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