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Abstract

Ningxia is a typical seasonal permafrost area, and the roads in the seasonal permafrost area are
susceptible to roadbed and pavement diseases due to the influence of climate, environmental and
periodic freeze-thaw cycles, which bring a serious impact to the road operation. As seasonal per-
mafrost shows strong regional characteristics, the unique natural and geographical conditions of
Ningxia region make the road diseases in this region also have regional characteristics. It is urgent
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and imperative to study the characteristics of highway diseases in Ningxia region. By investigating
the characteristics of pavement diseases in some urban roads, some national highways and pro-
vincial roads in the north, central and south Ningxia region, and analyzing the causes of the dis-
eases, we aim to provide a reference for the construction of highways and disease prevention and
control in Ningxia region.
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WEREMER B =R RE, ZHEGEEMENEEERBES T2, b4 5 4
FAI 53.5% [1]. ZE 150k L X A B BRI 52000 . FREE A B PR R G EA A I B RE B ) 7 A s ik 6 T
FH, BAMIEEW R ELM[2]-[8]. Wauil, TEESL, s, S5 RIS R T A R A T
PR AL B FHAE 1000 J3~3500 /536 TC[9], FEE N, FRAEDE 2 BR R 35 36 Al R 40 2% B R iy I8 342 76 [10] [11]
[12] [13]. JFHOAE AR LR LTFNGIK, ERFE BRI, HB o p I PR R T i 75 1 %
REZEMER, NMELABYIEFBITER T 2akE, WHEFRRKERSIIITHRY, HXTXHhX
(R 225 e Tk T THI 33 it 25

U TFHEBGEENELE, U2 RATEERZRA. AR, UL EARR AT T K&
WA AR, BUS T ASDAT 28 AR, 6ot i ke Sz Bk 1) TR R 55l SRR 2 1 B 96 SR - W e R 1,
TN T 45805 2R 5 BRI A — s (A S, B B D Y 2 s e TR 44, TR
FARMAAWIEK[14]. TR EEAE XA TREVILA N, bk R, s NIbi s 3HEX . i
T2, R X = KR, 1962~2015 4 X 4P 8.19°C[15], M m k< A-25.2°C,
Wi B e IR A 36.7°C[16]. 3T 50 a SRR BERIR B T B & Hidg KRR 0.83 m~1.59 m [17], J& T 4
BENGREX, Eafieir A, ABZlEE S 2, KRR R SR 0 M,
] P 0 XA 5990 3 MR S e B L T B R X ARG G = B [T ot o B M XA 5 5 T T
fE SRR R GERE T . PRI, ASCIRER (A BEEACRIUIEE FRiE) (JTG H20-2018) [18]90 5 4% I F 451
Wordatn, St B AR Hp B R R S T X N T R 40 T S AR T SR BT S kb U A
T, kgl T X A B IR TV T IORFE, DR B R R BEAT 2 X3 AT, IO TR R X T RE S
B )RR N RIS BRI A R SRR, R T B X A B R DR E PR A R
Mo
2. ARF*

CABEBAAMRBAEEFRUEY (JTG H20-2018) K 75 B THI B3R 43 W LA R 11 Fh: a3, HUlRZ4E. P
2. MEMREE. YR, MEG UTRA. ERG DORIIE. il AvERh. MR (PR S X A B
L THEARMIE) (TG/T D31-06-2017)H “3.4 BEAT THRERHGORIAT 7 5 H 0 X0 4 1 26 A 25 1%
MRAITT 2L, #AHR. DUREADTRESE " PR 7 e B X A G109 [ iE 1 B 5g 4 % BT J 42 2k
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IBIK MBI DT S R RGP R, AR AL R 4 on e 35 4% 1 90 5 3 o™ JE B, 4
PR A, fEFEATE R A B, KR CABBARDIFEARAE) (TG H20-2018) 43 Al ik i 7 B b X b
AR 4 X, S e T X% e S ] S X AR SRR B T IR U B BT R B I, 4G
T BEIR L S DX I 558 IR 300 1R S5 AR AR S R AT e At S 7. (S BRBEAIR DLV € bRifE ) (JTG H20-2018)
W T 2L 54 T 2 R AR IR AR K oy WL 1

Table 1. Damage type and degree of asphalt pavement crack diseases

* 1 IhERERERELBRIIEE

sk E I R IR FRE 4> R WA &L
& RN, REEX ORI, HEHERKA . >1m
MR L%
H 4255, PEEXHBUE, 4PN HpE. 05~1m
® SERETLEUTR SR O, B R g% %% . <5 mm
£ NEIEA32E
S SEREHITRE, X Z555: >5 mm
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3.1. JeEpiX

PRI B2 iy JERtig . i E R RUB TT REE B 5 I AT, AR X% 2 B R B 78
AN 2 fos, SAREWE 1 Fos, fTUEH, WIS RlsnE 2 DR e T, 4
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[ Re4E o Al % Hod e, RIS 70 A5 IR ZESE, WEROR TR, ™ H RS ME B IR #2817 .

Table 2. Ningxia Yinchuan area research road line and its disease damage form and scale

2. TER/IBXEMAREE R R ERIIE G HER

NBRLR HREBIN A L) AR
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Figure 1. Typical section of pavement damage in Yinchuan
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Table 3. Ningxia Zhongwei area research road line and its disease damage form and scale
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N oA IR 2 R
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Figure 2. Typical section of pavement damage in Zhongwei
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Table 4. Ningxia Guyuan area research road line and its disease damage form and scale
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Figure 3. Typical section of pavement damage in Guyuan
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TR JE T AR X, MR 2 B A B TR B R S R R A AR S 7 A B
AR5 1 IS 250 2800 /INRF~3000 /N, Hh LK S 4 S A ] HE B i 22 (R B X 2 —[19], 743 10 H RS
K 5 4R S 5 B MR T B PR RN, T8 B AL ) T X P R SR A L A T 3 S 9 O ) e e - Ak
BEEER TR ZESR, (BB ERF~E. TEMXAFRISE,. AEZERRR, Kk, 45hEg
FETAL LA A5 VR s X e S PR R DR 2SR 5] B RE X L R R R e S e L X A
P By AT B 525 43

4.1, JeEptiX

TRACHMXE THRE P AL TR FTRAURX, RGBS RDEMEZ, . AL B s
B R PSR, R A AR XA AR S 517 [20] 0 7 BRI T S o s 4% . (T ) M Ak i i
KEEEAE, BAMUZESH. FRER., KELAK, BREZR, WM. BB UERTHR. K
Kb 285y il P 85°CAA, HAFRm AN TIL 35°CUL L. Hi 1 3 P/
—8CULF, #humb R URAAE—22°CLLT, A X [RJE T4 %X .

TR ACERER M X - B Bt IR S SIS 5 Fr. DUSRTH XN A BRZBR 0 LR, HARE
Ko DX AN EEE BB AT, INPRIE R A A MR ER O r ALE A, AR MR TEE A,
52 BA BSOS FEMA R s T3 5 R AR IR T, RIE KB FIRE 0 B A . BRI A ol R,
ol D TE A 5 Ao

A IEIX VB PR AR 4 T SR th R T SRS o 2 S B 10 A JEL YIRS RS2l er A R =772
VRIS G, . Y10 (R AT 45 SRR 7 AR M DX PR T A 2 B 5 AOR AR 1L 2 B D I B A 1) 1) B0
AR DL R O AT I o B B T RS, U HAE AR PO E A A 8 B B R PR R G2 SE iR M e A i,
JEHUBE o U A 1] R BE 15 1% AR B IR 2 4% T R e S8 ) AN B ST R IRPE T 5 10kE . 32 UM
FAFHIEM, JUHARARVE R TER, —F PN B R AP RS AR BRI 22, B AR R R
(RIANIE) 5 73 A 5 S50 2% it 7 2 T ) B 280, B 1 T it ) — A (JE L 2 B 0 ) 7 26 5™ I PR 2
SRR, M AER UM, R, 0T B T8 B R TR AL BB . LR S AR R B H AR 2
B B R TR, BRI X 2 B 0 T BB R AL R B A A 3 A1 1) B 17 5% 5 AR E AT AR
2at, PIBANER TR AR . JFH, BRI, BT L RO A A B, B B RN S B A
SIR MK B IR R AIE R B X2

Table 5. Researching the geographical environment of road routes in the Yinchuan area of Ningxia
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=
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Table 6. Researching the geographical environment of road routes in the Zhongwei area of Ningxia
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Table 7. Researching the geographical environment of road routes in the Guyuan area of Ningxia
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