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Efficiency of Strengthening the Sab Takian Canal Bridge Using Shotcrete and Post-

Tensioning
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Abstract

The Sab Takian Canal Bridge on Highway 2247 (Chongko-
Lam Som Phung), located at km 11+521, experiences heavy traffic
from freight transport, leading to deterioration over its long period
of service. To address this issue, the Department of Highways has
undertaken structural reinforcement by expanding the bridge’s
cross-sectional area (RC-Jacketing) in the compression zone. This
involves thickening the underside of the bridge deck using shotcrete
and reinforcing the tensile zone with external post-tensioning wires
installed beneath the supporting beams. These measures aim to
enhance the bridge’s load-bearing capacity. This research aims to
evaluate the load-carrying efficiency of the Sab Takian Canal Bridge
before and after the reinforcement by assessing the safety rating
factor (RF) according to AASHTO LRFR standards. The study involves
selecting an appropriate bridge segment for a simulated live load
test. During the test, sensors are installed to measure vibration,
deflection, and strain. The data collected are then used to refine a
three-dimensional finite element analysis (FEA) model of the bridge.
The safety rating factors (RF) before and after reinforcement are
compared to determine the effectiveness of the methods applied.
The findings reveal that the reinforcement techniques thickening the
compression zone and applying external post-tensioning in the
tensile zone significantly improve the safety rating factor.
Additionally, reductions in strain and deflection values in the
concrete deck and beams demonstrate that these reinforcement

methods effectively enhance the bridge’s load-bearing capacity.
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A15USULALUUTRDUN B LAI9NTIEIUT LI SNAABURYNIY
Aukvudrasadandlng 1 uinfiga FanudnA1Audsssuyd

(Natural Frequencies) #n52a1ndiALviniu 9.705 Hz drulunuudiass

a

A1 9.793 Hz 16wm51d7u 0.9910 wazda1n1s5ue uia(Deflection) 71
A1TAN AU 1.445 mm d@aululuUusII899 GA1 1.467 mm §

Fn31d71 0.9850 WARINAMIASIIN 2

15199 2 LARISATIEIUTENINNSNARBUAL N UAULUUT 1804

CALIBRATE MEASURED FEA MEASURED: FEA
natural frequency 9.7055 9.79324 0.9910
Displacement 1.445 1.467 0.9850

4.3 Nan1sUsUmana1UA I UseRAE

nsUsgliuauansalunissuimdnuesasniu lneisn
AMMUARNINUIATEIU AASHTO LRFR  Taedeivualuuinsgiu
sananvziunUsziliuivasmunuaniniasaialaludagduiiie

Wisuiieuiu vuiavesdininussynildlunisesniuu wie n1s

[l

seifiulusgau Inventory Level Way Operating wuinnauinisiasy

v a1 o 1Y

1Fefladndruanutasadewiniu 1.719 wag 2.228 muaifu wayudadl

o

AsLEsUAaIATUNY 2 35 nuinAdadiuninulasaiowiniu 2.013 wag

2.610 MUBINU LARIAINITIN 3

719199 3 uansdnarunuUasnsy (Rating Factor, RF)

. Rating Factor Rating Factor
18ATATUINU . o - .
NDULAIUNIAY NAWAIUNAY
RF(Inventory) 1.719 2.013
RF(Operating) 2.228 2.610
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(11 AsuMIIUaIe (2024). TBUNUNAdaUIATIZiLazUTsLiiu
Msfudhminagniu va.2247 asln-drauns moud 1.
10+089 ADULASUAINITHEATUAE

[2] Yun, K, Choi, S., Ha, T., Song, C., Hossain, M.S., Panov, V.,
and Kim, Y. (2023). Field application of hydro-demolition
and dry-mix shotcrete for repairing the understructure of
bridge  deck. Conference on

*Second International

Maintenance and  Rehabilitation  of  Constructed

Infrastructure Facilities*, Honolulu, HI, USA, 16-19 August.
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