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LI A BE FI (B O PPN SR RR R OV Ry O PE BB TR B P e st T2 20, 1M A (MR (B
(PR Bt 23400 (C (bt a]) 3 M IESII N R, AR R 3 3 K-, i=1,2,3, WkHEIRE A, |
Ay A, H70 80 .90 C BHERI TR ANEL B, By By 1 0.5% 1. 0% 1. 5%  BCHERS ] €, .C, .Cy 4351 30,
50.70 min,

2) FRPRTRCED 3 IR Ik g I R 5 4R

W CBEBEIAHEE I P CA B 0 HETE A S 3R TRLE 1 B e R AR T s pe e v,
A Tt ERTRIE , TR SO R e I TB) 5 ARG S T4 o BRAR TR A M R AL BE (Bt 7
FHERINTINER 1~4 s,

* 1 AEREEBUET MIEHLERR TR F2 SREREEMUEY HMRRERKE AR
RS i A/C B/% C/min AL/ % ey  A/C B/% C/min WG ih{E/[g- (100 g) ']

1 70 0.5 30 99. 42 1 70 0.5 30 12.3
2 70 1.0 70 99.96 2 70 1.0 70 11.7
3 70 1.5 50 99.71 3 70 1.5 50 11.5
4 80 0.5 70 99.92 4 80 0.5 70 11.9
5 80 1.0 50 99.99 5 80 1.0 50 11.2
6 80 1.5 30 99.97 6 80 1.5 30 11.7
7 90 0.5 50 99. 87 7 90 0.5 50 12.0
8 90 1.0 30 99.96 8 90 1.0 30 11.8
9 90 1.5 70 99. 65 9 90 1.5 70 11.9

£33 EBEESETHEUERBERSH AT %

iy K, K, K, SRAN ky ky k3 M2

A 299. 09 299. 87 299. 47 898. 43 99. 70 99. 96 99. 82 0.26

B 299. 21 299. 91 299. 32 898. 44 99. 74 99. 97 99. 77 0.24

c 299. 35 299. 57 299. 53 898. 45 99.78 99. 86 99. 84 0.07
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A 35.50 34. 80 35.70 106. 00 11. 83 11. 60 11. 90 0. 30
B 36. 20 34.70 35. 10 106. 00 12. 07 11. 57 11.70 0. 50
c 35.80 34.70 35.50 106. 00 11.93 11.57 11.83 0.10
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&S5 SBS HMiHFMEREERREER

i H L A=V @EY/em 4 AEEZ/(0.1 mm) [N s/ C B/ (geem™)
R 25 IR 75 35 45.0 288 1.032
ARk =60 =20 40.0~60. 0 =230

@5 °C,5 em/min, 225 °C,100 g,5 s,

FO6 ARERERKEEFMIXBER

AL/ mm 26.5 19 16 13.2 9.5 475 2.3 1.18 0.6 0.3 0.15 0.075
>10~20 mm £ KA /% 1000 92,5 79.0 540 37.4 6.0 2.0 1.6 1.6 1.6 1.6 1.6
5~10 mm 1 KA L H % 100 100 100 100 98.2 145 2.0 1.8 1.6 1.6 1.6 1.6
B 4L %/ % 100 100 100 100 100 98.3 64.3 458 32.0 23.4 19.6 8.2
FRER TR OB S e 2R % 100 100 100 100 100 100 100 100 100 100  99.4 87.2
xT AREENREE 100F
- RN BB <
i ) A R
>10~20 mm £ JR 4 2.729 2.694 = 0 /ﬁ&f@'&%
5~10 mm £ K% 2.718 2.684 ot . L M
0.075 0.3 118 2.36 4.75 95 13216 19  26.531.5 37.5
B 2.652 2.589 SiFAL3% e
ikl 2.672 2.672 B2 B RO RN
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FE HAREC A Lo 22 R A3, SR FH AR 9 e o M 7 s ) 25 U 75 3T 2 43 2053 il R 3. 0% . 3. 5% 4. 0%
4.5% .5. 0% SBS WPt AC-20C 1R &k /R i (IR, 542 101, 6 mm, 155 63.5 mm) , I 22 45 5 5k
IR R PR IR 45 SR N3 8 Fin .

HRAE I 5 7F SBS Btk AC—20 YR Gk b i1 12 70 5005 5 48 A O R 0 2 e A 00 o i 40 8, a1 3 B
N AR iR SRR 4. 4%

RS BIMSAERRE RIS AT SBS Bt AC-20C REEHA LKL R

PERESE % BRBHIEE (grem™)  ZHHE/ % WORHRI R/ % WEWME %  FRERE/KN LB/ mm

3.0 2.376 7.5 13.3 43.7 9.67 1.9
3.5 2.392 6.2 13.2 52.6 11.73 2.2
4.0 2.405 4.9 13.2 62.9 13.41 2.4
4.5 2.421 3.7 13.0 71.9 13. 81 2.9
5.0 2.419 3.0 13.5 77.6 12. 86 3.5

iRk 2 3.0~6.0 =13.0 65.0~75.0 =8.00 2.0~4.0
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BEJE/ (geem™) A /% /% I FIEE/ % BE/kN mm B/ %
K ) 45 S 2.418 2.519 4.0 13.1 69.2 13.82 2.7 96. 31
FeoAR Bk 2 3.0~6.0 =13.0 65.0~75.0 =8.00 2.0~4.0 =80. 00
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SR 7K Sy R R 56 5% BA R R B 50 B L R A 2 40 i 28 S R 7K %) il B e 4 B X B )
&R UK B KRR PERE . R R /K T 8RR 158 AN R Al S o0 T A e U 7 o i 43 8K 4. 4%
ZAF T BINERERBRSCER #3 (1 SBS BetE AC-20C By KRR R, 45 9 036 10, 1 3% 10 A A1 B 4 ik
e eC A B 1 SBS 2t AC-20C 11912 7K 48 h Fa e B Sl i i AC—20C 34K 29. 72% , 5% B3 o i i 4 K
4. 48% , Ui b B 45 5 FU K 6. 52% , SRR IR T A R0 R SBS Bt AC-20C B J1 2= RE LA
KA RKFRNERE o T DR 50 IR TR 5O PE A 3 (0 005 A B8 4t v, 57 90 7 M A T Y R B e R RN 45 oA R
O, A I I 0 SR R R, A AR K A3 A, SBS Bl AC—20C /K SRR RESR 5 o SR BRI O K
WIS MRS, 73 B RE K , 76 SBS 2tk AC-20C i 28 BRI S) 4 A7, i 3 FL RO D, AT IR &
BHY D HKAS G 780, K B 5 e 1 K KBE IR, SBS Btk AC-20C /K FR e PR = .

& 10 BIMSAERERSUIER #HY SBS B AC-20C K IREMIXIBER

IRARZEH FasE JE/kN 127K 48 h FaE E/kN FREATERE/ % VRINEF SR IE /%
L@ Ky AC-20C 11.13 10.26 92.18 85.9
FRTRER SCER By AC-20C 13.82 13.31 96. 31 91.5

4 £ig

1) BRRR IR e R A5 FRe AR e 200 - e PEIRLEE 80 °C e T) 50 min (e i 0 B0 1. 0%
2) FATR IR OV SO AR WL, 35 A BT A B R B 27. 9 A Wl (LD s 58. 7%
3) BINERRRBR SO Y SBS Btk AC-20C (5% B FGE FZ L il Ky AC—-20C 1K 4. 48% , Ukl
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Development of aluminate modified mineral powder and its effect on

the water stability of SBS modified AC-20C

LI Wen, MA Shengsheng, ZHENG Jianfeng

Jinan Municipal Engineering Design and Research Institute ( Group) Co., Ltd., Jinan 250003, China

Abstract: To study the effect of aluminum ester modified mineral powder on the water stability performance of

SBS modified AC-20C, limestone mineral powder is used as raw material, and aluminum ester served as the

modifier . Aluminum ester modified limestone mineral powder is prepared using a chemical method , with oil
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percentage points respectively compared to the YOLOv1On model, with significantly enhances detection
accuracy; compared with lower parameter models ( YOLOv5Sn, YOLOv8n, YOLOv1On), similar parameter
models ( YOLOv3-tiny, YOLOv6n, YOLOv7-tiny), and higher parameter model ( RT-DETR-L), the RSG-
YOLOv10n model achieves the highest detection accuracy with lower parameter count and floating-point
operations; the RSG-YOLOv10n model performs road scene object detection on a generalization validation
dataset composed of various adverse weather images including sandstorms, heavy snow, and dense fog, with
E ipso and E 55005 increasing by 0.9 percentage points and 1. 3 percentage points respectively compared to the
YOLOv10n model, demonstrating high robustness and generalization capability; the RSG-YOLOv10n model
exhibits strong feature extraction and small object detection capabilities in visualization detection experiments for
road scenes with dense occlusion, complex lighting, adverse weather, and coexisting near and distant objects.

Keywords ; small object detectionn; background interference ; feature loss; RSG-YOLOv10n; attention mechanism
(BLS%H 3 S08)

(L% 76 1)

absorption value and activation degree selected as evaluation indicators. An orthogonal experiment is conducted
to explore the optimal modification process. The microstructural characteristics of ordinary mineral powder and
aluminum ester modified mineral powder asphalt mastic are compared using fluorescence microscopy. Residual
stability and freeze-thaw splitting strength tests are performed on the aluminum ester modified AC-20C
specimens. The results show that the optimal modification conditions for aluminum ester modified mineral
powder are a test temperature of 80 “C, a mass fraction of aluminum ester mineral powder of 1. 0%, and a
modification time of 50 minutes. The activation degree of SBS modified AC-20C with aluminum ester modified
mineral powder is 27. 9 times that of ordinary mineral powder AC-20C, while the oil absorption value decreases
by 58. 7%. In terms of water stability performance, the residual stability of SBS modified AC-20C with
aluminum ester modified mineral powder increases by 4. 48% compared to ordinary mineral powder AC-20C,
and the freeze-thaw splitting strength increases by 6. 52%. Aluminum ester modified mineral powder can
effectively improve the water stability performance against stripping of SBS modified AC-20C.
Keywords ; asphalt mixture; Aluminate; limestone mineral powder; modification condition; asphalt mastic;

water stability performance
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