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Discussion on quality control index of abutment in soft soil areas

HE Chang-ming, LI Jun
(Guangzhou Municipal Engineering Design & Research Institute Co., Ltd., Guangzhou 510060, Guangdong, China)

Abstract: The quality requirements of current highway and urban road specifications for the transition section of road and
bridge in soft soil areas are mainly based on the road grade to determine the allowable post-construction settlement of the
roadbed. However, the influence of the design speed of highways and urban roads is not fully considered. The length and
gradient rate of the transition section of road and bridge is not specified. And the abutment staggering height at the abutment
is not clear, resulting in steep slope, abutment staggering and other forms of diseases that affect the driving safety in the
transition section of road and bridge in soft soil areas. Combined with the research results of safety, comfort and vehicle-
road coordination in the transition section of road and bridge, the relationship between various grades of road and design
speeds of highway and urban roads is analyzed, and a quality evaluation system based on design speed is proposed. The
relevant requirements of highway and urban road codes are integrated. To ensure the continuity of the quality control index
of'the road-bridge transition section, the requirements of the allowable post-construction settlement index of the road-bridge
transition section in the current specification are adopted and optimized. The superelevation gradient rate in the route
specification is introduced into the road-bridge transition section to determine the gradient rate that meets the specfic driving
safety. The length of the transition section is calculated by allowing the post-construction settlement and gradient rate. The
maximum abutment staggering height is introduced to control the “bump at bridge-head”. The multi-index quality control
based on the design speed is adopted in the road-bridge transition section, which can provide a scientific and reasonable
basis for determining the soft foundation treatment scheme of the bridge head section, and is also conducive to the overall
quality control of the road-bridge transition section in the soft soil areas.

Key words: road engineering; road bridge transition section; bump at bridge head; design speed; post construction

settlement; additional longitudinal gradient rate; quality control index
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Fig. 1 Staggered transition section

T

LB B T

B2 BEREERTIER

Fig. 2 Steep slope transition section

BT B4

LR B THT 2

B3 HELBERTITIER

Fig. 3 Gradient transition section
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Table 1 Allowable post construction settlement of highway

NEEER M & 5 B S AH AR AL /m R EIEAL/m — B B/m
[N N YN <0.10 <0.20 <0.30
Rk (T80 <0.20 <0.30 <0.50

R2 WHERASTLIELRE
Table 2 Allowable post construction settlement of urban roads

TEEREER M & 5 B S AH AR AL /m R EIEAL/m — B BY/m
SRTTHGER SRTET <0.10 <0.20 <0.30
SR T B <0.20 <0.30 <0.50
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Table 3 List of design speed of roads at all levels

TH %S WITH B /(km/h)
A B 120 100 80 — — — — _
— RN — 100 80 60 — — — —
T PR — 100 80 60 — — _ _
W T — — — 60 50 40 — _
YN — — 80 60 — — _ _
T IR T % — — — — 50 40 30 _
= PN — — — — — 40 30 _
N — — — — — — 30 20
Wi S — — — — — 40 30 20
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Table 4 Allowable post construction settlement table

Witid g e SR MEPGIN
. — % B /m
(km/h) AHAR AL /m JEIE Ab/m
120 <0.075 <0.15 <0.20
60~100 <0.10 <0.20 <0.30
40~50 <0.15 <0.25 <0.50
20~30 <0.20 <0.30 AEER
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Table 5 Recommended value of allowable post construction
differential settlement rate near structures

BT IH B /(km/h) T ZERUTER %
110 0.5
80 0.6
60 0.8

*6 BEHMELTR—R
Table 6 Superelevation gradient rate

BEVHE S/ (km/h) Seilk Jie%/%
120 1/200 0.50
100 1/175 0.57
80 1/150 0.67
60 1/125 0.80
40 1/100 1.00
30 1/75 1.33
20 1/50 2.00

AR PRI, HHUEAE
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T FEAT 2R T E AR K

M Sk g I I B0 B D0 350 AR 5 W] LA 2
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Table 7 Gradient rate of additional longitudinal slope

BVHIRBE/ PR (I

; —AE/% 1%
120 1/400 0.25 1/250 0.40
60~100 1/250 0.40 1/166 0.60
40~50 1/200 0.50 1/133 0.75
20~30 1/150 0.67 1/100 1.00

43 WERKE

i I BB A G5 A SR B AT 4 g IR e Y B R S At
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PR B [N o 42 HEER 7 BN I AF R R,
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e AV @YY (JTG D60—2015)
3.4.3 %: MkHEA K G 6 )5 S~10m KETEHE A
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A — RN BN N B M Sk B B AR
BREEAET/NT 025m, KEAR/NT 5m.

CEE N, RSB B E R,
W3 9.

*8 TERKEITER

Table 8 Calculation of transition section length

B ) T TIRVikE TRyt LREiE  LREIE TRk LR
7.5 cm 10 cm 15 cm 20 cm 25 cm 30 cm
120 0.25 30 40 60 — — —
60~100 0.40 — 25 40 50 — —
40~50 0.50 — 20 30 40 50 —
20~30 0.67 — 15 22 30 40 45
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Table 9 Transition section length

B # [/ (km/h) P B /m FERAKE /m
120 30~60 =6
60~100 25~50 =6
40~50 20~50 =5
20~30 15~45 =5

44 HKIEEEE

M b & BT ERETEYE, e s
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Table 10 Maximum staggering height

Wiy AR AKEE R
—ftfE/mm BB /mm
120 3 5
60~100 5 10
40~50 8 s
20~30 10 20
45 IhgL
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Table 11 Quality control index
LR/ B DA T35 % e B /m £ /% /mm
BT/

(km/h) we S5k RiE. N .

. — M i B —MAE W PR AE R TUER —ME RRME
AHAR Ab JHIE A

120 <0.075 <0.15 <020 1/400 0.25% 1/250 0.40% =6 30~60 3 5
60~100 <0.10 <0.20 <030 1/250 0.40% 1/166 0.60% =6 25~50 5 10
40~50 <0.15 <0.25 <040 1/200 0.50% 1/133 0.75% =5  20~50 8 15
20~30 <0.20 <030 AMEER 1/150 0.67% 1/100 1.00% =5 15~45 10 20
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