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Underwater Demolition Blasting for Old KOT Oil Terminal
Berthing Piers at Mombasa Port, Kenya

LI Quan,JIANG Ming-ming
( Guangzhou Blasting Engineering Limited Liability Company , Guangzhou 510030 , China)

Abstract: During the construction of Berth 19B project at Mombasa Port in Kenya , complete demolition of all ex-
isting structures at the old KOT oil terminal was required as part of the construction process. The demolition of the
old terminal initially utilized mechanical methods, yet three berthing piers remained intact. Consequently, controlled
blasting was selected for their removal. This study examined the technical specifications of the piers, their structural
engineering features , the operational characteristics of locally procured India blasting equipment, and the implementa-
tion strategy for single-phase explosive demolition. The demolition plan calculated explosive unit consumption specif-
ically tailored for the unique structural configuration of the berthing piers, followed by trial blasting operations for pa-
rameter optimization. The plan incorporated a dual-hole sequential initiation network using high-precision non-electric
detonators sourced from India, guaranteeing compliance with all regulatory limits for both ground vibration and under-
water shock waves despite the single-blast explosive quantity approaching 6 metric tons. The paper also detailed the
construction and strategic deployment of an open-water bubble curtain system along the wharf’s operational area.

Key words: berthing dolphin; high-precision non-electric detonator; demolition blasting; underwater blasting

15 #% B 8f ( Date of reception) :2025 — 12 -25 X 4% B % H 7 ( Published online) ;2026 - 02 — 09

EEEN A (1970 -) B G TARIM B L2247 AR TR , (E-mail ) 13926047369@ 139. com,

BEEE W91 -) 5, P TR LA i TR, (E-mail) 1341110967@ qq. com,

About the author . LI Quan( 1970 - ) ,male, senior engineer, master degree , mainly engaged in blasting engineering, ( E-mail ) 13926047369 @ 139.
com.

Corresponding author : JIANG Ming-ming(1991 — ) , male, intermediate engineer, specialist degree ,mainly engaged in blasting engineering, ( E-mail)
1341110967 @ qq. com.



4

a3 H1

SRLCEII RS LR IH KOT S 3k 5 MUK T PR BRI 0k

167

1 TSR

19B SA AL AR H A T8 JE 5 Bk, 1%
AR S AT AL T e L9OA JAAZ a0, ULIAT 1.

ﬁELMY

AR Z
New bgrthing

T5L e T 25 A 46 BEAT TH KOT i 6% 3k 5 Bk 7
240 m BEFAAMTIA L BT e 5 7 HE S BT i R 55 Bk
EITERYE

I T KA

Existing jetty approach

New berthing
Store h i
Walkway
- P - - = TS
L5} 2 3k i \m,m\\\u\\\\\\\\ﬂ
ﬁ;tfﬁ] JETTY HEAD .
Structure 39.6mx152m ’@
—— i 1] e
‘;@@/@mﬁi%m VA
. V-Fender berthin T723.3 m| 6.5 m iR Bh L [V-Fender berthing 13 3m. K65
H3.3m,6.5m € 31} dia. 6.5 m long dolphins BRI
R E 27.000 ating fender 39.650 19.620 3.3 milie 6.5 mlong
3.3mdia.6.5m floating fender
long floating fender OIL JETTY PLAN
S

27.000 |

&l 1
Fig. 1

TS S 18 4 A8 2 4 R P e 48 0 S5 ML
77 AT T SRR B e SRS YRR AT 1 s i =
ANFERONS , T B T A R R, SRR, K IR
i 15 m SEAFINER  AUCPRBR T80 12 BEAFHA
ke JREE 207 E IR IE, PR E K AR OT ik
FrRRR
1.1 FihRE

X RS EAT TR A, R R B O B 5
ELR% 20 Sk fe U B S 360 m, BB 52 L% 19 5
TSk B TR 103 mo R I g 000 ) 9 A e

IH KOT A% 3k~F- i ffi #1541 ( 537 :mm)
Layout plan of the old KOT wharf( unit; mm)

29800 m, G R M A7 ZE 65 Sk B 1100 mo
1.2 SRS R IRHRETHR 5

TEYRBRAEATIEL 3 4>, 20 0 0 2R VU M S8 A X
Z PR e SRR Yo XM Z SEAIIONGE O 11,8 mx
13.75 m, Y SEAREOR ST 8.2 m x 10.28 m, =4 ~3E
P ERCEST PR A T A S MR L, - B — 2 B A g
J¥ 500 mm B9 TN, b ARA — 2 = )2 HA 2
80 mm FYIF X P FEAT I . BT A S D aRiR
eI IR BRIy €30, WK 2.

ZHE XA
Berthing dolphin Z Y& Berthing dolphin X
N Berthing dolphin ¥
7 N O Q
. J N J
K2 A a2 R A
Fig. 2 Schematic plan of abutment structure

Horb X B Bl Je i A — 8 T 4
22, DUF A E AT B4R 800 mm AR ME , 04 AT
AFEE X BEARGS A BEA T HE— 2P i

PR TR, © 8 MU PRBR T AR 45

4, JF F ML BB B 38 o3 1 IR BE L, B bR v AR
+3.0 m 2y, @ AN 0.5 m iy BLEKRIR
BREIFR R — 13,4 m (4 PRI e AR T ) | ¥ R v B
A 13.9 ~16.4 m,



168

1/

2026 £ 3 H

1.3 HFARERMIBEHES

PrERIEDE A HOARZR AT

(1) JBB 5 0 PN BB TR B e, s R 9T i
B2 BUE 09 DU SR SN AR A 45 4 R RETEAE L e 4 5
TREE T HARBREAK el KB W, ME T
PRIV A T LA T LA EARE I BRI e 2k
CRRE

(2) JT 7™ A 1Y A DB R e, A B X R 3
19A Rk AT EIE ML Y S0 8 B2 i 2R 52 5 KR
b i )4 AL Tl I B A v SR, it/ 4
X HE A 1 R S )

(3) AR LR IRl FL 5T st TN LA B, AR A 00 20
— UL BB AN R B B, 5 0 2 T E 42, 5
M #E AR TR

(4) BBH 7 22 IR BB R 5 B0 2 15 JE 0 1R 5K
W8 55 R RN ER Ry 119 22 42 B PR 25K

TR TR MR 4 TR R H R ZE R Bl s
T OLIIAT , BT AT T AR R AR B A0 45

(1) HEMA T AN P SR B 2 A, T A 4% B
A BTN AR S, 3k SE g e e A 0 45 LA KE 2570
B E IR R RE EE Y H B E M Solar Industries
India Limited 2% 7] 42 7, A4k i 91 9 4, ED B 20 ) A=
P FLACKE 25 50K v RE— % o

(2) AU HFBRIBRIE I Bt L, 2 245 I6 I RS e A
My 3132 K S e S A B A AL T KR AR
W24 2/3 G MR . PRI A VR s 2075 1
K

(3) AR 4k Hir 40 ) Al L BGOSR A, A 306 TR
e ISR R X e, T AR IR BE R D S
AR, KRR, EIgfL T2 a3k
FRAE R E B, X IE AL R B LG B 2 G H 2
WA S AR 22 T2 45 1 [BE]E R o e T R 24
FOESREN DA

(4) BEBOT 1 JE W 1 588 55 Jmy AT 2 fib i /K T
PRI, NP AR 1 i LU RO T . PRI I R T i 50
AT By 47 it AR A

(5) Mk, B Je W 58 B0 08 Jm R 1) O 3E 7K T e
AP AE YR, SRR IS BRI T 58
ROl AR T 7 A= KR ol R B2, O kA T
it ) M
1.4 TEEEIRMER

HRAE TR AR ZER , T 5E MR B w9 3
s SR LU LA )

(1) X T S A §1%) B0 B8 7 g e #s #4, S kA7 3L
AEXEZ5 R B TR IR, I 38 5 4R i e TP A

FLACKEL ) FIR S8 ARG B = AR 1T
— R VERRE

(2) X TR IE Y FL B FL 2 R, R 4 T 4l L
T X T AR SE B AR ACR PV L, B FLET &
100 mm; i ) A 58 5 25 #4114 B0 Hb 5T 4,
91 mm G445k RARKIEE T 20, K EEA
17, R FHATEE 07 X, AL ARE LA PR Y i 4T
Bk LA, LA 80 mm ) PVC 45,

(3) X F R F il )8, MR 4l Al L % B R )2
SEREARRE , G R 2y AR RN JE K B . AW H
KHE G GE5H, AR ¢ 65 FAkdEZy, b |
R & 50 FLARKEZY, TR & 25 MFLALIEZ,
HERKEA 2.0 ~2.5 m, XFERERECRIESR AR,
M AN EE 2 RE A, X KA oA R [
IR R BT, BT A ML AL O R A4S, 7 A5k 3G
TR, PR IRD A8 R 5 o F i o R o s 1) 15 8 7 Fie
AL AR X S — 2Rk
il Ao

(4) XFF w2 A pg K rh b . R
JURS AR R R PR B 2 1R S B, 53 A R —E 1
Bt it o R B AR B G548 R 10, FL A R ) A9 Al
W] LA —3R o wp i i o T H AR YRBREE XK
i, B UIERL G B & T WA A B K
TAMER . Hd— KR ¢ 50 mm B
W PRI BEL ¢ 2.0 mm AR AL, [H]
FE 50 mm  EFAT B HE Gl R I [ 7RI T
PAE0.15~0.2 m A2 47, by LRI e 3 2 , ) i % 4249
L FAS AL, 2 B R, LAVSSS i
S

(5) X F TR % 4> [ 3 A5 My 52 w4
SEMA , 7 B 2 e, DR VA N D3 5 AR i 7
AT IR B8] 5 i K AR, K BT BERLFLALA %
TRk N A, B RS 57 T, XHE A 5%
EYEH ML RN EREEL,

2 IRRRIBE T RIEFEMGE TR S

HRAEIFER X G R R GRS L, AT H iz
PLIEH BB RAL A FLAR B, — Bl = BT IR bR i -
13.4m BEALHTRE 1.0 mo SR Z APl BB, 7 il
BBy S D R T R A OV

ARAE TREHOARZOR, A PRER 5 Ik 250 i —
HTE ISk o AR SRS T A B BEAS REVE
P, 25 B — 2D A BERE LRI T 0 5350, 4K
Btk AR PR 3 R BEAE /K T AT 1Rl , AN REEAT
KR A, PRI % A AN AT A AR A ] i T 22



a3 H1 2L e WS R IH KOT Jihs Sk SEAREOK T PrBRER ik 169

EELES B A 0 FL SR P B BB, K T J5E 1 0 4 Al Ak
FERGES RIAT s 35 60 b OA LR 8 55 A Sl R B, B 1k
T AR T 36 PR AR AR A A K

Gt Kt s B FIBESE, i a8 T AR B R B it T )
R

(D) #EG 5 TR T SE MR 454, #E47
A fLBETT, AR L. BhAL I L s e ,
PRAEEA LIRS BT i, 7 M s i J) i L B9 e
I R 22

(2) XS PR i 2L A K 25 K ks BE AR FL AR
EHEATHUK RIS, I X SEM R — DA 3Lt 9
LIRSS . SR IFARAE DA 45 R S g
IR R R A RIS

(3) FEIE AR B FT LK, A1 B 40 W s O ik
Ak, PRI MERE R TARIE R, LG Y # % i)
O ) (RN 22 A W 5% =07 W D B ) A B e K i g
I 52 L) I R 4

(4) 75 T3 52 1 B% HE A Mk B, 76 1E A B Al
— K, LU S AN A T PR B 2

(5) F e DI 7 7 5 I 2N A0 0, R 24K
UEAE 55 B0, SCE B 21 1l 35 TR REA5UIR 99 %
EHRI A PR AR 2025 4F 11 H 9 HRAF 6 4, Y
H f s WAL

(6) BB X 2 T — SE R B JEAT IR, 9K
JE MBS S 42 Bk L BB, fieJm IR sk
AR S SR SN AR AT

(7) fieJe IS A2 U8 A X B A 8 s R A7 15
R e e WY NI
3 BHSHEILIT
3.1 KTEHILBBARNEE

FERFEU RIS O S B SRR AR A
I FREEAE LEBLTE L, 75 ERE OAZ SR, TR AR ik
B LR 2 E

KT Bl F LRI 4 1 24 BRAE — e AT Hi M 22
g0 =

9=6q¢ T4 tq +tq,

Arhg, WIEARD I, kg/m’ B — R b &
T ERBCERAE Y 2 A, JE 30 AL 25 e B A BN AR ) AR
F L FRIRBET UL 5 00 R i B FE RO, i B
0.3 kg/m*, g FLIN ERCAR/IMEL, 13X LR 0. 2 kg/m’;
0, WX LK R kg/m® g, =0. 01hy ,hy g7k
H(RIHZIEHR) X B EARIC0 m, A B0 1
K, FHEERH 0. 15 mjqs MRRIX 07 B R 4
kg/m gy =0. 02hy , by H7H 252 (HAIRER 1 1) I

JE L3 L0 myq, i A KR i kg/m, g, =
0.03h, by, A5 Wi FE, m, 3 B2 pE 2 O J&] 2 4 i
251, HL 0,

B Ja IR BRI R A KRR Bk IE 74
N TEAZ K URFE ) 1 K 245 o o o I 3R 8, 4 o 7
TEIEAT
Gxr = quw/kp +0.01H, +0.02Hy, +0.03H

T RRATIEAS T i T R W HE 25 B Bk R v
3R A A2 7K TR W) P K 24 e 3 o AT g B O, TR
G S - AT o o R o R i ik e iR A 7
it
3.2 EMBHEHESHILT

(1) Fih LR S50 S fL S d =90 mm,
NPTZE W=1.5 m JfLMEIFE a =1.0 m, e KFLIE
L=17.4 m, R KHAFE ¢ =0.75 kg/m’ ; S IEK FF
Ly=2.5 m, BfLAR 2% Q, =31.32 kg, >R ) B 3¢
L,

(2) NFRFLAR I S 80 ML AR d =90 mm, 3
IEITL W=1.9 m JESLIEE @ =2.0 m,H{EfE b =
1.9 m; Ee RFLIE L =17.4 m, 5 REAHE ¢ =0.55 kg/m’;
WZERK R L, =2.3 ~2.4 m, Bf G256 Q, =33.06 kg,
SR FH ] B 25 4574
3.3 B ER & EFEFE

2025 4 11 H 5 H, AR 050 X471
UK H g0 R s, H i T IRK IR EE 15 m A
KIS LE 36 h 1 10 480 245 4, e i i 5 £L
9 Ao RINEN = ZLAKEZY AR 43R AT LU AE , (H
SRR )32 o 4% LR SRR AT A AR 5, TR E
T WA AT, BT FTRBE M B A8 5853, DL
PR AH R0 DX AR AR FE X L R 3

3 R XS X e

Fig. 3 Comparison image of the blasting

test area before and after

PRI, 3 157 BIVKE B 2 B0 F) ) 300 L. B 6 38
#1.0 kg/m’, LIS INE] 0.7 kg/m’ . BANFLIY
MEPG SR N RS S AR 2 N A% 65 mm A
R
3.4 RIEMBIZIT

TN YR AR A e AR A A A



170 W

2026 £ 3 H

M, SR I P 0 s L, B LAY 322 18] B I )

B, B LINEE 4 ~ 6 K AT IR 600 ms £L 4 &
KEEETRAE , FLAMAM & 17 ms, 5803 25 ms HERALHE 17 ms 50 25 ms HARILE 4 R,
TEHATE A Pl —ma, LB Rk
XA 0ms Z# £ 600 ms
Yﬁiﬁ 1200 ms 1525
3 \ L» 1550 e
T e, b R e . F
]'572 r W/ 182[ ' ]1:5“ - /5 * "
. 3\% 719) . " L 9 N 1
[sas a1 [I u \2:25 ) IZ . ”L 1775 to
, B 3 ka'e B ]:Ow Ezs \1:350 ': L d ]w s
[940 24 ‘900.51 [1450 1575 bz
ST SR 1925, S ?
787 753 1?, ’1'97—5—1 Im % f 25
O —7 N g el
N J \_ /

B4 =ANE AR AR M R B8] (AL mm)

Fig. 4 Schematic diagram of the detonation network for three abutments( unit;mm)

JITA 0 W BRI R 47 I, Z B85 A I B K 42
P4 4% 600 ms Rk LR, Y B B I I 4
— PRI 600 ms EHE BE TR HE AR IR — DA
F4E 600 ms KT A, 5 = M B BRA -/
FER OO 5, FH R R A X AR AT R AR MR T A
BB B PIAL—, B IR 2 2 s,

4 BHLEHETEN R ENEE

AR R B R 1 32 A 3 RN A R AR 3 L K
b AR A, SR RSB 19 5
i3, M 4 X T S 103 m,

4.1 BHRSREE
HR G R 2 2L ) (GB 6722—2014)
V =K(Q"/R)"

b VORI R B B K o Ry 5 AR
T BT AE S5 Y R AR e 55, 25 5 A T
BT O, R CHR I &2 A FLRE ) B A R, AR
WHRERI K =300, 0 = 1. 93 Q S — IR AR 1E 24 &t
kg , 202 AR U K — BE A2 20 s R R
S () SR ES , m,

X F Sk B 4 s o B AL 8.0 ~10.0 em/s, B
IME AR T AR KB 25 84. 2 kg, FEE]
53k Bl 103 m, P58 H S HR Bhas R 0. 74 em/s,
PR IR Sk AN 23 28 B2

R4l 224 b 35 1) A7 S o ) A, A Sk R
SEERIPR B A 2. 06 em/s, Al 12 HUZ R85, &
TR R

4.2 kg

FRAYE S TARIK T AR BR = il g e ot H |, 15
K p I R IR AKX

AP =30.0(Q"/R)""™

K AP HHEIE 0.1 MPa; Q B k2 i,
kg R AN 5 AR IR A FE B, m K S R a0
TIRFEEL

AT H e K B0 e 2 5 Oy 82. 4 kg, AN
25 m W} K il )R 0. 422 MPa

R A5 22 b 725 0] B AR B AE 25 m &b A K i
DU, D R 7K v ks 79 SI2 B B2 R 0. 125 MPa
ANTATIE DL 3 88 1 59 3 B NOAA 5C T4 I 28
Wt 3K A 2451149 0. 207 MPa 9424 Bl . 20 Hrik
R BB A1 BB A ATE AR T R e %o AL K o 0 1Y
SRR T HEEAEM
4.3 BB A

AT H ) e g , 52 BK R 52, R
SRS o BRI A o BRI ST A S R AR
R AT AR S S ey G PO R TP
) B 150 m

SR AT R IATATT C . Atk ch, BREE ™
FLAKEZG7E K T 6 FH e 3 B Bl B, P )2 R
A RS E A K R SR R R SR N

(TF4% 202 1)



